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SANBORN & CARTER, PUBLISHERS. 

Desire to call the attention of Phygicians, Medical Studenti^ 
Teachers, Parents, Scholars, and the reading public generally, to 
the following series of Physiologies ; as they believe them, from 
the result of the examinations of the most competent authorities, 
to be the very best books, on those subjects, to be found at the 
present day in the English language. 

LAMBERT^S 

PHTSIOLOQIGAL SEBIES. 

MULLER'S PHYSIOLOGY— translated from the German— with 
Notes and Addenda ; including every discovery in Physiology, 
to the latest moment, with much original matter ; by T. S. Lam- 
beet, M. D. Printed on excellent paper, in the best syle, with 
cuts. 2 vols. 8vo., pp. 1900. Price 



This is MuUer's ^eat work entire, and for Physicians and Medi- 
cal Students it is, in its present form, the best work extant. It is pub- 
lished in numbers, and sold at cost, at the request of the Editor, that 
a book of such rare value may thus come into the hands* of every 
teacher and physician. (See Editor's Preface.) 

• • • u Nine physicians in ten of a large number consulted, have preferred that 
fhe work should be issued in numbers. ' * There will be 20 or 21 or 96 pp. each. 
* * * The first will be furnished at 25 cts., the succeeding numbers at not more than 
12.V CIS. each. If more than 2000 are demanded, the price of the numbers succeeding 
the first will be less, in proportion to the demana. The second number will not there- 
fore appear for at least three months from the first, which can be had bv safely inclos- 
ing 25 CIS., or Post Office Stamps to that amount, and directing it to the puolishera. 
State the ordinary residence of the person to whom it is to be sent, that ne may be 
notified of the issue of the second number, and also please state if he wish the first to 
vzamine, or if he wish the whole work. > • • • 

POPULAR ANATOMY AND PHYSIOLOGY. By T. S. Lam- 
BEET, M. D. Elegantly illustrated by twenty-eight very instruc'- 
tive lithographic figures, and one hundred and fifty wood en- 
gravings ; beautifully bound. 1 vol., large duodecimo ; with 
questions separate. Over 460 closely printed pages. Price $1 25. 

It is, without doubt, the best book now to be obtained, for higher 
classes of scholars, and for readers generally, and as a first book for medi- - 
cal students, (or, it is so pronounced by physicians who have examined 
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it), as it comprehends all the practical and interesting trnths of Ana- 
tomy, Physiology, Pathology, Hygiene, and Therapeutics, which would 
be valued by t^E; general reader, divested of technical terms, and pre- 
sented before the mind in a very attractive manner. It may also be 
relied on for correctness, (a most important point in case of these sub- 
jects,) not only on account of its author, but because it has received 
the commendations of the most distinguished authority in the world, 
after most thorough examinations. Its utility as a class book, both 
as to the interestmg and valuable nature of the work, and the ease 
with which it is taught, is abundantly testified by teachers of the 
first standing in the estimation of the community. 

PRACTICAL ANATOMY, PHYSIOLOGY AND PATHa 
LOGY; HYGIENE AND THERAPEUTICS. By T. S, 
Lambert, M. D. Beautifully executed, with five colored 
plates, and one hundred illustrative engravings. 1 voL, pp. 
251. Questions at bottoms of pages. Price 83 ct8. 

The author has here attempted to meet the wishes of a large class 
of raiders and scholars, and to present, in a simple form, the great 
practical truths of Physiology, and such as every one ought to oiow, 
In as condensed a form as possible, and he has succeeded most admir- 
ably. The subjects are treated upon an entirely new and original 
plan, and it is believed, will be found by many teachers, to exactly 
meet their wants. It also contains considerable original matter, and 
of such character as to warrant its prese&tation to riio most advanced 
physiological scholar, as worthy his perusal. 

first gSnnk, 

PICTORIAL PHYSIOLOGY. Pp. 90. Price 56 cts. 
By T. S. Lambert, M. D. 

This is for the youngest class of scholars, and intended to excite 
in their minds a desire to know themselves, and to study the wis-' 
dom and greatness of the Creator, as it is exhibited in their own 
bodies. 
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COMPARATIVE ANATOMY AND PHYSIOIXXJY. 

By T. S. Lambekt, M. D. 

This is now in the course of preparation. It will comprise a de- 
scription of home animals, and how to take care of them most profit- 
ably to them and to their owners. It promises to be a work of much 
yalue and interest. 
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VEGETABLE PHYJ3IQL0GY. 

By T. S. Lambert, M. D. 

This will be published either as an appendix to the preceding, or in 

• volume by itself, as the size of the i)receding shall make advisable. 

ft will be a practical consideration of the necessities of plants, and 

how, and where, and wlien, to raise them most profitably, and will 

doubtless be found a work of noticeable merit. 

(Teachers by requesting it, post paid, can be fiuiiisheil by mail with either of iha 
above books, with the covers removed.) 

LAMBERT'S 
ANATOMICAL AND PHYSIOLOGICAL 
ILLUSTRATIVE PLATES. 

FHrst Series, 6 ; Secoftd Series^ 12 ; Third Series^ 24 (three feet by ttL0\ 

BEAVTIPULLT COLORBD. 

Prioe 56 ctfl. for the first, 50 cts. for the succeeding, or $3 for the 
first, S3 75 for the second, and only $6 for the third. 

These are not mere outline plates. Nineteen are exact copiei 
of the French Plates of Bougery and Jacobs, the best and most beau- 
tiful in the world. F^ive are original, and believed to possess as much 
or more merit, than the rest ; and the whole exhibit in detail every 
part of the system in a superlative manner. In every respect, they 
are unequalled by any in this country. They can be furnished on 
cloth, with rollers, at ten dollars the set. The first is, however, the 
best way. 

(For Physicians there are 25 Plates in a set.) 

(Experiments are now being made, by which it is expected a p)ortion of them can 
oa prepared in a new way. Ifthey can, they will be offered at a still lower pilce.) 
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We are aware that we have used strong language ; but from 
justice to the merits of the works, we have felt bound to do so ; 
and feel warranted that the works will bear us out, since they have 
received such recommendations as the following, of which a few 
are selected, from many of similar import. 

From Rev, AT. Hopkiru, M. D.yD. />., the dislinguished Pres. qf WiUiamB CoOege, 

WiLUAMB COLKBOa. 

Dbab Sib*— It would giro me pleasure to see your works on Phyisology widely cir- 
colatad. It beloofs to phyneians to understand disease and its laws, but every man 
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ought to hare, such a knowledge of his own frame, as to be able to umleratand, 

apply hitelligently, the laws of health. This would greatly tend to prettenre haalth 

where it exists, and to prevent quackery in sickness ; and such knowledge, I think, 

your book well calculated to promote. 

Yours truly, 

BL HOPKINS. 

Extract from the Centre (.Pa.) Democrat. Written by a Physician. 

** Erery one that reads can understand, and no one can read and understand with* 
out being benefited, and paid many times over for his trouble and expense. It is trul^ 
a profitable book to buy, and should be in every family. A book of questions adapoi 
it to the use of schools. There is certainly no better subject for a child to study ; and aa 
cwrectness is so essential in these branches, this book is to be recommended above any 
other published. We are pleased to hear it is used in almost all the superior 8cho(ria 
in our state, displacing every other work on the same subject with which it has come 
in contact It is beautifully executed, being handsomely bound and elegantly illi:a> 
trated by some thirty colored lithographic figures and one hundred and fifty additional 
woodcuts. Tlie following teatimoniala are from the highest medical atUhorities in 
our country, or indeed in the teorld." 

From Dr. Mott, oftoorld wide cdebrityf Prof, of Surgery in New- York University, 

"Nbw- York, Dec. 12, 1849. 

**I have carefully looked over some parts of Dr. Lambert's volume on Anatomy 

and Physiology. The style is easy and perspicuous, and it is well calculated to in- 

■truct the medical student, and even the practitioner, by being posted up to the present 

time. It appears to me the author has executed his task admirably in adapting it to 

tfas general reader. 

VALENTINE MOTT.»' 

From Dr. Draper, Prof, qf Chemistry and Physiology in New- York University^ 
and the w^knoton author of severed interesting and valuable works on Chemistry, 

' " NkwYork, Dec. 1849. 
" Dbae Sir,— I lutve examined your book on Popular Anatomy and Physiology, 
and have no hesitation in saying that it is very well adapted to the end you have In 
view, as a school book. I think, too, the general reader will find in it a great deal of 
valuable information. The great imperfection of our modem systems of education is, 
that they teach us much that is of no kind of interest to us, while that which concerns 
us more nearly— a knowledge of the structure and functions of our own bodies — im 
neglected. I hope the introduction of your book may remove this evil. 

Yours truly, 

JOHN W. DRAPER." 

Frmn Pnf, J. C Warren, one qfihe most eminent men in the ranks qfthe medical 

pnfsuUm in this or any country. 

(* Boston, Feb. 7, 1850. 
"DxJLR Sir,— Your book, entitled ** Popular Anatomy and Physiology," I have ex- 
amined with some care, and have read raffident to enable me to form a judgment of 
its design and execution. Ths book seems to me well adapted to the accomplishment 
of the object for which it is designed; to be well written, and free from any of those 
objections which delicacy might present to the study of a work on anatomy. 
** I am with respect, your friend and servant, 

"J. C. WARREN." 
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The fbUowing ii an extract from a long notica of tba work In tha Beaton Madkal 
SmgicalJotimal : 

''Tlieaa thoughts hare heen suggested to my mind while reacung a popular work 
on Anatomy and Physiology, by Dr. T. S. Lambert, of New-Tork. This work is cer* 
tainly the best of any thing of the kind tlutt I hare erer examined, for our higlier 
■dMKds and colleges, and for the general reader. Dr. L. writes with great ease and 
penpicu&y, and as <me who is intensely interested in his subject. He forgets all tech 
nicalities, except so far as they are abmlutely necessary in elucidating the subject, but 
still discusses the general principles with such copiousness and clearness as to gire 
ttie reader a good understanding of his own system. This work shov Id be in the pos- 
session and read by every one who would keep up with the intelligence af the times. 
No library should be considered complete without it ; and no one should be considered 
as having a common school education who is not familiar with the general principles 
(rf' anatomy and physiology." 

From Rev. W. H. Tyler, A. JIf., and Lady, the toeU knoton Principals of one of the 
beet inetitutiona in the United States. F\>r several years, during some weeks 
each summer. Dr. L. has been in the habit of lecturing to the young ladies under 
their care, and they are ther^ore able to judge qfthe effect qfhis ideas, when car- 
ried out. In the last year's report of that Institution, it is mentioned as remark- 
able, that, ^^for the entire year, in a family numbering more than two hundred 
young ladies, the physician's bill was not J{fteen dollars." It surely shows artare 
state of good health, and that young ladies will be benefited by physiology when 
p r operly taught. 

** YouKO Ladies Institvtb, Pittsfield, Oct 12, 1850." 

DBAS Sib,— The subject of your works intimately concerns all ; and your tieau 
BMnt of it, so far as we can judge, is scientifically correct, and certainly it is new and 
entertaining. With our view of the value of an early acquaintance of the great laws 
of health, and of the pre-eminent merits of your several works, as judged from their 
long tried influence over a large collection of young persons, we greatly desire to see 
aome one of them introduced, as a geu nl text book, into every school in the country. 
As for yourself, by as much as prevention ol disease is better than cure, so far most 
your reward exceed even the ample measure that is justly bestowed upon the moi* 
torious in your beneficent profession. 

Yours sincerely, 

W. H. TYLER, 
E. C. TYLER, 
Dr. T. S. Lambert. Principals. 

Prom Rev. Thos. M. Conn, A. M., one of the best teachers, and qfone of the finest 

schools in Pennsylvania. 

** Young Ladies' Institute, Easton, Pa. 
*' Having used Dr. Lambert's, among other works on Physiology, in my sohool, I 
feel prepared to give it the decided preference, because of its simplicity of arrange- 
ment, its beauty, ease, and clearness of diction ; and, 1 might say, its perfect adapta- 
tion to that class of minds, for which it was designed. Its fireedom from technicjilirjea, 
and the practical tendency of its remarks, must commend it to every teacliar and genaral 
i—der. 

THO& IL CANN.** 
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Pram Jame9 H, Coffin^ Prqfeator t^ Math, and Phywiea. 

<* La Fatbttb Colli«l 

** I have looked orer Dr. LambMt*8 trefttiie on Anatomy and Fhjriology, and e» 

mined tome parts of it with considerable care ; and though I do not consider myself 

competent to decide upon the merits of a work of that character, 1 can cheerAilly eqr, 

that my impression of it is farorable, and that it ^ipears to me to be well adapted to 

the purpose for which it is designed. 

JAMES H. COFFIN." 

From the Carlisle Volunteer. '^ 

"The most unprecedented sale which the work has found, sufficiently indicates its 
value. It is now (though only two months from the time of its first publication) used 
in meet of the best schools throughout this State, having quickly displaced every 
other with which it has come in competition, which its evident >iuperiority well enti- 
ties it to do." 

Prom the Ettaton Argue. 

**If we do not mistake, in looking over the book, we have seen some of the noblest 
and most improving sentiments that ever came from the pen of any man." 

Prom Robert E. Youngs Eag.y Editor qf the ^ Poat,^^ and also an experienced 
Teacher of PtMic Sehoole. His opinion will, therefore, be highly valued, espe- 
cially as it was voluntarily given, and without cause of bias. 

" Lambbrt'b Sbcomd BooK.—Praetieal Anatomy^ Physiology and Pathology ; 
Hygiene and Therapeutics. By T. S. Lakbb&t, M. D. New- York, October, 1850. 
—We have just been furnished with the above work, published by Leavitt dc Co., 
New* York. It has been prepared from the Author's larger work, and expressly 
adapted to schools; and we notice that notwithstanding its long, and, to the general 
rsider, somewliat formidable title, that its divisions of the subject and the definition of 
Its proliBssional terms are of the simplest and most intelligent sort. Its classificatioo 
of the parts of the human body is based upon a natural division of their uses palpaMe 
to the common mind, and possesses a cleam* le, force, and unity of arrangement that 
cannot bat fix in the mind of the student a mstinct and indelible picture of the subject 
tiwtted. Its phraseology has evidently been studied with care, and rather invites than 
otherwise the practical examination of the studenu In both of the above particulara, 
this book presents a striking contrast to those upon the same subjects now in use in the 
schools. In the earlier part of the work, questions have been adapted to the text, and 
all simplified to the capacity of the ch^d ; and throughout the subject matter is ex- 
pUinad by reference to simple facte in the knowledge of all. It is illustrated with 
colored plates, and a numerous set of wood engravings. 

^ And not least in a school book, the work presente a handsome binding, and a neat 
Qrpographical appearance, which do credit to the publishers. We can hardly con- 
ceive how a work of such artistic merit can be furnished at the publidied price, and 
rather believe this a mistake, niysiology, as a study, has been already extensively 
introduced into the common schools ; ttom our experience as a teacher, we are free to 
say under great disadvantages firom the want of a proper tex^book. This difllcalty is 
now removed, and we ibel confident that no imrent or teacher who becomes acquainted 
with this work win use any oth«r." 
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#Vmi Pf^, Bumham, a Teacher ^ egpnrietteef Prine^jMU ^ tk» BngKtk Dtpmi 
flMNf in tk* tMU-knottn Burr Sl&minaty^ and aim Suptrint§mdmt itf PvktU 
SekoolB, 

**MAiiOHBaTBB, BuBR 8ui»ABT» Octolwrao^ I86O1 
"'IhL Lambbbt: 

** Dbax Sib,— I hare attantiTsIy and for practical purpoaea azamhwd jom booka 
en Fhyaiology, moro particularly the Second Book, whidi I c<NMider tetter than anjf 
with which I am acquainted, to be uaed as a ichool book, on the inbjecte of which it 
treati. The intelligent and ftithful teacher cannot fail to make it an interesting and 
TBloable branch of study. Many excelleneet might be named ; I will specify but 
one, as rare : tfaie discriminating language in which the questions are put to the pupiL 
I slwuld be pleased to haye this book introduced into the schools of this town, and to 
bear that its use was generaL I think, also, that your book will be found exceedingly 
interesting to the general reader, and be used with great adrantage as a referenea 
book. 

** Toaia truly, 

<«W. A. BURNHAM." 
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DESCRIPTION OF LITHOGRAPHIC PLATES. 

vessels npon the sides of the air-cells. It is not so extensive as would in 
fact cover the sides of a mustard seed. The blood passes in through one 
Bet of vessels and passes back through another, as the colors exhibit. 

PI. 5, Fig. 1. — B, Candle giving off blue light. Y, Candle giving yellow 
light. B, Candle giving red light. In all cases the light passes from a 
candle in all directions, but only so many rays as would enter the opening 
a, are represented. Such rays passing through the opening a, fall upon the 
very much magnified commencmg pomts of the nerve 1. The lignt from 
DO two candles is seen to act on any of the same nerves. 2, Outer coats 
of the eye. 3, Pigmentum nigrum. Neither this nor anv of the succeed- 
ing figures are intended to convey any correct idea of the eye, except as 
it respects the action of light thrown upon the nerves. 

Fig. 2. — The light is seen passing through a lens, by the action of which, 
the entire yellow light passing through the pupil a, is made to act on one 
point ; the same is also true of the light from K and B. 

Fig. 3. — S, Y, B, As heretofore. But in this case the lens has not acted 
upon the light sufficiently to cause it to act on a single nerve, but the red 
light acts over the nerves between 4 and 6, the yellow light acts on the 
nerves between 5 and 7, and the blue light on the nerves between 6 and 8. 
The nerves between 4 and 6, and between 7 and 8, are acted on by one 
kind of light only, the nerves between 6 and 6 by both red and yelloiv 
(orange), and the nerves between 6 and 7 by blue and yellow (green). This 
is l^e case with long-sighted people. Most old people have indistinct vis- 
ion from this effect being produced by the insumcient action of the parts 
through which light passes to the nerve. 

Fig. 4. — B, Y, B, As before. In this case the light is acted upon so 
powerfully that it is bent to points or foci before it reaches the nerve ; it 
passess the point or focus therefore, and when it reaches the nerves, the 
red light acts over the space between 4 and 6, the yellow light upon the 
nerves between 5 and 7, the blue light on the nerves between 6 ana 8, and 
the same cause of confusion exists as in case of Fig. 8 ; that it is so. is evi* 
dent by bringing a thing so near to, and removing it so far from tne eve, 
that it becomes mdistinct; the sensation is similar in each case. So also 
when the focus of a microscope or telescope is brought toward or re- 
moved from the eye, the effect is similarly indistinct. This is the near- 
sighted eye. 

Fig. 6. — A, B, Are two rajrs of different colored light passing through the 
hole 2, in partition 1, 1, and acting on the end of one nerve D, prooncing 
the effect of compound light. 

Fig. 6. — A, B, Two rays of different colored light acting on two nerves, 
a simple effect being produced on each nerve. 

Fig. 7. — W, a ray of white light passing through the pin-hole a, and bent 
upward as it is passing through the prism P. The blue light is bent the 
most, the yellow more than the red but not as much as the blue, while the 
red is bent, but loss than the yellow and blue. 

Fig. 8. The three colors which compose white light upon a small card. 

If it be whirled rapidly on a pin thrust through the centre, the light from 
each part will act on the same ner\'es, and the card will appear wnite. 

Fig. 9. — A mirror reflecting all kinds of light. 

Fig. 10.— A black object not reflecting any li^ht. 

Fig. 11, reflecting only red. Fig. 12, reflecting only yellow. Fig. 18, 
only blue. 
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PREFACE. 



studies in school 1" Perhaps so. But if physiology be well under- 
stood, every other study will be taught more easily, acquired more 
quickly and thoroughly, and remembered more perfectly. It causes 
therefore no loss, but a saving of time ; no crowding of teacher or 
scholar, but gives relief to both. K these expressions be thought 
extravagant, let the pages of even this little book testify. 

" Will not knowledge of this kind injure by making a person 
nervous and imagine himself sick?" "A little knowledge is a 
dangerous thing." This wonderful scrap of wisdom is perfectly 
answered by those equal authorities : " Half a loaf is better than 
no bread." " Tall oaks from little acorns grow." The converse is 
true. Quackery fattens itself upon the ignorant. Not knowing 
better they are harassed by groundless anxieties and alarms, and 
readily believe the most barefaced falsehoods. To be sure, seem- 
ingly and self-called intelligent people sometimes lend too ready 
an ear to imposture, and give it currency by their authority ; but 
we and they forget, that though intel%ent, and therefore modest 
in respect to other subjects, yet ignorant of physiology, they are 
very easily deceived ; and slightly actuated by self-conceit, they fail 
to use their ordinary conmion sense. 

" Is it not impossible for children to understand physiology V 
Decidedly, no ! The answer is given after very great experience 
in teaching it in all grades of schools — in academics, colleges, and 
seminaries. Indeed, as of all studies it is the most useful and 
necesssary to all, so when properly arranged and treated, there is 
no one so attractive to the older or younger scholar, or mastered 
with so little difficulty. 

** Can this subject be taught by any teacher, and can any valu- 
able amount of knowledge be obtained during a short school V 

An attempt has been made to adapt the foUowiog pages to tins 
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very puipose. The price of course is such that every parent can 
test the value of physiology without noticeable expense. The time 
necessary can in any school be appropriated without objection. It 
is believed a great amount of useflil matter has been given in a 
limited space, and in a manner interesting and intelligible to any 
child. A slight degree of pride is felt in the plan and arrangement, 
if not in the execution, and it is believed they will meet with a 
Ingfa degree of approbation. When the child is through the book 
he will have in his mind a whole, easy to remember from the mu- 
tual dependence of each part and the consecutive manner in which 
each step has been taken, and on account of the reasons and every- 
day life illustrations which have been exhibited. He will thus at 
least have a nucleus, to which, from his own observations or by 
farther study he can, and it is believed will, add something. The 
questions have been so prepared that any teacher or parent can, it 
is thought, do ample justice to the child by causing him to acquire 
bis lesson thoroughly, and answer each question intelligently. 



• •• 



Ittggjstinns tn €m^i. 



MjLinr think that the most interesting and profitable mode of 
teaching and learning physiology is, to place the book in the 
hands of as large a class as can be formed, which shall read from it, 
once per day, or once per week, before the whole school, to which 
questions may be put at the same or the next reading. The sub- 
ject is of such vital importance to every scholar, and to the family 
of every scholar, that a teacher can thus exert a very powerful. 
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useful, and extensive influence, — an influence of inestimable value 
towards correcting a host of evils that exist in society. Th» 
povtrerful influence that a correct vievtr of physiological principles 
will exert, will also, it is believed, not only cause the scholars to 
be more easily governed, but to increased docilily it will cause 
them to add a laudable enthusiasm in all their pursuits ; and their 
delight will be to please their instructor, their parents, and thdr 
mates. Thus will he find true one of the strong points of phy- 
siology, viz.: that whatever we do to add to the happiness of 
others, vnll surely add to our own. If the lessons be committed 
and recited, it is of especial importance in this subject that they be 
short, perfectly acquired, and often reviewed. If time permit, the 
readings or recitations can be made much more interesting and 
valuable by experiments and illustrations, drawn from observation 
or from other books. Much of interest to the youngest pupil may 
be found in the larger works of this series. However this book 
may be used, it is hoped it will \ rove an assistance to the teacher, 
delightful to the scholar, and profitable to the parents. 
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** When Powers, the celebrated sculptor, was three or four years old, he was one 
day playing on the hearth before the fire. Suddenly turning towards his mother, he 
inquiringly exclaimed,— What becomes of people when they are dead? They are 
buried, was the mother's reply. No, that is not it, said* he, I want to know what 
becomes of the think part."— Aneadote told the author by a rekuive of Pouters. 

Suppose in summer a barefooted boy is rumiing across the fields 
looking at his kite, high in the air above him. All at once a thorn 
pierces his foot : he suddenly stops, turns his foot upcxi its dde, bends 
down his head, and directs his eyes towards the injured foot ; he quickly 
learns that the thorn is there stiU, and now begins to bend his back^ 
He raises his foot and leg, towards which he moves his hand. He seizes 
the thorn with his fingers, draws his arm back, and the thorn is pulled 
out He now replaces his foot on the ground, straightens himself up, 
lifts his eyes towards his kite as it flies higher and higher, and looks down 
on those of all the other boys. With what joyfiil exultation his merry 
voice rings through the air ! 

1. T%ree things are here evident . 1st, the boy feels the 

pain caused by the thorn ; 2d, he thinks how he shall extract 

it ; 3d, he causes the action necessary for that purpose, — ^in 

brief, he feels, he thinks, he acts. 

[It is not the boy's foot that feels, for though the pain seems to be in 
the foot (we shall soon see why), if it be removed from the body, a thorn 

What is said of Powers 1 Did you ever prick your finger 7 How did you know 1 
What did you do nextl What is the supposition made? 1 1. What four thinn aro 
evident 1 In brief, what is said 1 What does not feel 1 How do we know 1 How do 
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can be tlirast through it without cauiiDg pain. Neither can it be ih« 
foot which thinks ; because when the foot is remoyed, the boy can think 
as well as before. Nor can it be the foot which causes the moying of 
ihe head, eyes, or arm, for all these can be done when the foot is cut oS, 
In various like ways it can be proved that no part of the body is that 
which feels, thinks, or causes voluntary action, but that^] 

2. 7?ie various parts of the body are only means with 
which to feel, think, and act. 

3. 7%e mind is the name of that which feels, thinks, and 
acts. 

[The overseer in a £Eu;tory or hotel, occupies a place called an office, 
where reports are made to him. Thus, he learns the state of things in 
all parts of the building of which he has charge, and how matters ont of 
doora, pertaining to his business, are gdng on. He thinks these things 
over, and in various ways, makes, his calculations, and then issues his 
commands, and brings about^ so for as he can, what he judges is for the 
best of the whole concern. So we shall find it will be very appropriate 
for the mind to have some office to which rep(»i» from aU parts of the 
body shall be made ; where it does its thinking, and from which com- 
mands shall be issued to all parts of the system. 

Suppose in a hotel, proper reports shall not be mada Or suppose 
the overseer does not think the matter over correctly, or that his com- 
mands are not fiiithfuUy obeyed. In either case, something must go 
wrong. So if the mind do not receive correct reports, think oorredty,' or 
do not have its orders correctly and properly attended to, things will 
not go as they should.] 

Inf. — "We desire, therefore, to learn how to keep the various parts of 
the body in such a condition that the mind can reel, think, and cause 
action most perfectly. 

[For when a person is in such a condition that he feels, thinks, and 
acts in the most perfect manner, he is enjoying and in every respect 
taking advantage to the highest possible degree of the world which is 
within and around him.] 

we know the foot does not think 1 Why does not the foot cause action ? What part 
of the body feels'? IT 2. What are various parts of the body? Are aU porta used to 
think toith ? If 3. What is the mindl what is said of an overseer 1 Did you erer 
Tisit a larffe hotel or factory 1 What does appropriate mean 1 What should the mind 
have 1 If the mind does not receive oorreet reports, what is the remit 1 Wbat ought 
we to desire to learn 1 When does a penNneiiijoj the most 1 



PART I. 



BOOK I. 

TBE MEANS BY WHICH THE HIND FEELS. 

CHAPTER I 

Organs of the Sensation of T^/mperature and Touch — "Hie 
Skin, Nerves, and Brain. 
[Every boy kuonBtlutt a. pin inajbe thruet through the outer surbcc 
of the ekio, without eauBiog paio. If the prick be a little deeper, pain 
is felt at uuce. The outer port of the stdn h not. therefore, but the under 
part is, concerDcd in the proccsa of faelln^.] 
Fig. 1. 




id 11 u f« 



pncinly, though b} fig, 1. n, 
Iher UB nprCBtatad u cooling Iram 
Dwna. ir ve ihould Ansmpi to tr»a 
err. — .1.. -w. „ ijioola nililil» 
Ihu, with wUcb b 
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joins company—another and another being added, a bundle as large as a hair is formed. 
This soon meets other bundles, and as they all hare the same destination, they so unite 
as to form a larger bundle ; all these bundles, aa well as the fibres that compose them, 
being called nerves. If these bundles be traeed« we find those from all parts below 
the neck passing through holes in each side of the back, into a canal which exists 
through the whole length of the back-bone. 

lUua.— Look at the back-bone of any animal when killed, or look at a piece of 
cooked meat containing a portion of the back-bone. 

The spinal cord, a, fig. 2, is the name of that which to a great degree is formed by 
the nerves in the canal of the back. It can be traced up through a hole in the skull to 
the brain. In one respect, therefore, it may be considered as a great nerve. Some of 
the nerves from the head and face enter the skull through small holes in the bottom and 
sides of it. These nerves also connect with the lower part of the brain. The Brain 
is a part of the body found in the skull, 6, fig. 2. It is about three-fourths the size of 
the outside of the head, composed of^any parts of various colors, forms, &c. Of it 
more will be said bye-and-bye. 

4. The reason why the boy feds^ is, in the first place, be- 
cause the nerve is pricked. Proof: If he do not prick 
deeply enough to touch a nerve, he does not feel any pain. 
The instant he touches a nerve, he does feel pain ; and again, 
if the nerve be cut across any where, for instance at *, fig. 2, 
between the thorn and the brain, he will no longer feel pain. 

Illus. — If a bell-wire be broken between any room in a hotel and 
the oflfice, the occupant of the room may pull his beU-cord, but it pro- 
duces no effect at the office. 

5. The use of tJie rierves of the sense of touchy is to con- 
nect between the skin and the brain, and to cause the brain 
to be acted upon by the state of the skin. 

[If a person be stunned, he will not feel the effect of any thing which 
injures him.] 

6. Th^ brain mtist be in a proper condition, or the boy 
cannot feel. 

7. Five things are necessary, in the supposed case, that 
the boy may feel. 1st. The thorn (which we may call an 
object). 2d. The skin, through which the thorn acts on the 

What does every boy know ? What follows 1 How is the skin divided 7 Did you 
ever notice the outer layer ? What is its use 1 Where should it be thick, and is it so 1 
1UU9. ? What is 6, fig. 1 7 What is the dermis! What are the nerves 1 Where do 
they commence 1 Describe how they would appear, if traced. Give your idea, by 
drawing some of them on the blackboard. Did you ever see what is in the back- 
bone of an animall How did it look 7 Did you feel iti Describe it. V^hat 
is it called 1 What is it in pait composed ofl With what does it connect? 
In one respect, what may it be considered? What is said of some of the nerves? 
What is the brain? ^\. Why does the boy feel? Proof? llbu.'i What is the 
tne of the nerve of touch? V 6. What is true of the brain? ^ 7. What five 
thhigs are necessary that the boy may feel ? ll a Why should the sensation be 
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nerve (in this respect the skin is called an organ of sense). 
3d. A nerve (the effect produced in or upon the nerve is 
called an impression). 4tL The brain. 5th. The mind 
(the effect produced on i^e mind by the brain, is called a 
sensation, or feeling). 

8. The reason why the feding proditced by the thorn 
should he painful or unpleasant^ is, to call the attention of 
the boy to his foot, and compel him to take care of it. 

Inf. — If by taking oplmn or doing any thing, the boy could so act on 
his nerves or brain, that through them the thorn oould not produce any 
effect on his mind, he would be doing himself a great harm, for at every 
step the thorn would sink deeper and deeper mto his flesh. 

[PerscHis do, however, freqnoitly by the use< of tea, coffee, tobacco, 
and alcoholics, so act on their brains or nerves, that they can no longer 
feel &tigue or other distress caused by overeating or the like, and think 
they have done themselves a service, because they no longer feel un- 
pleasant sensations ; while, if they would ask themselves if the cause 
which was injuring them were removed, and which ought to distress 
them, they would see that their apparent Mends are their worst 
enemies. 

But when the overseer in a hotel hears a bdl ring, he desires not 
merely to know that somebody in the house needs attention, but in what 
particular room it is required. So when the boy feels pain, it is re- 
quisite that he know what particular part of the body is injured] 

9. A person knows what particula/r part of the skin is 
injured^ because he is so made, that his mind believes when 
a sensation is produced through any particular nerve, that 
the cause of the sensation is acting at the part where the 
nerve commences. 

miu^ — If a sensation be produced throu|;h the nerves commencing in 
the hand* the mind believes the cause of it is acting on the hand, and on 
that particular part of the hand where the nerve commences. 

Jn/*. — ^It will make no difference whether the cause do act on the 
hand or on the nerve somewhere between the hand and brain, or if 

painftill What is the i^.% What do penona freqaentlyl When a bell rings, 
what does an OTeneer deore to knowl ^ 9. How does a person know what par- 
tkutorpartiBii^urBdl IOmm.! lrtf.7 lOus. a7 IBua. b1 lUua. c7 lUua. dl 
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dioease exist Bomewhere in the course of the nerve, provided tlnroogh the 
nerve a sensation is produced, it will seem to be wnere the nerve cc»n- 
mencea 

Itlus, a. — ^If somewhere between a room and the hotel office, a bdl- 
wire should be pulled, the overseer would believe that the cause was 
acting in the room where the wire commenced. 

Jlliu. b. — K a person strike the comer of the elbow, it will seem to 
him his Uttle finger is affected, because he injures the nerve it, fig. 2, 
which oonmiences 'm the little fiinger. 

Mitts, c. — When a person's " foot is asleep," it is usually because a 
large nerve, the branches of which commence in the foot^ has been com- 
pressed at 8, %. 2, between the lower part of the hip bone, and the seat 
on which he has been unpleasantly seated. 

Ulus. d. — When a person has had a limb removed, even for a score 
of years or more, he will have sensations caused through the nerves that 
extend fi^m the stump /, fig. 2, to the brain. As these nerves naturally 
commenced in the hand and lower part of the arm, it wiU seem to the 
mind, as if such sensations were produced in the hand and arm, which 
will therefore seem to him to be yet present 

Inf. — The pain must therefore be in the mind, though it seems to be 
in the part where the nerves commence, through which it was caused. 

[It sometimes is the case, that sensations are felt and seem to the 
mind to be in a part which is not injured or diseased, and when the 
nerves extending between it and the brain, are not, so far as we can 
judge, badly affected by any cause. Why this is so, we do not know. 
It sometimes also happens that a sensation is produced when the cause 
of it does not seem to the nund to be acting on any particular part] 

Inf. — Taking all these things into consideration, it will sometimes be 
very unsafe to judge of the location and extent of injury from the pain 
felt^ and much s^ will sometimes be required to comprehend the 
nature ofthe cause producing the trouble complained of 

[When the overseer in the hotel, has learned that some attention is 
needed in room A, he does not know what that attention is, till he has 
made further investigation. So when the boy learns what particular 
part of his foot requires attention, he does not know what that attention 
is until he calls in the aid of his eyes. Before, however, we consider 
those (HTgans, we will notice the various kinds of sensation produced 
tfaroogh the skin, and the knowledge thereby gained by the mind.] 

10. The skin is called the organ of the sense of touchy 



?*' 



if. 7 Can we always judge where the cause of a sensation acts 1 Why noti Inf. 1 
10. Why is the skin called the organ of the sense of touch 1 Inf. 7 111. Why is 
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because when any thing is merely brought in contact with it 
an effect is produced by which we know the presence of an 
object. 

Inf. — As the mere contact of an article with the skin is neither 
harmful nor beneficial, there should be neither a painful nor pleasurable 
sensation produced. So it is. 

1 1. Tha skin is called the organ of the sense of tempera- 
turCj because through it, objects, by their temperature, pro- 
duce effects on the nerves commencing in the skin. 

/w/'.-"-Since too high or too low a temperature is prejudicial to health, 
either extreme ought to produce, as it does, unpleasant sensations ; while 
a healthful temperature ought to produce agreeable sensations, as is the 
case. 

Ulus. — If a person recline on a pleasant summer's afternoon, beneath 
a shade-tree, how delicious the sensations ! The skin seems to drink in 
delight at every pore. 

[Through some parts of the skin sensations, such as of tickling, may 
be in some persons caused.] 

Inf. — This fact shows that all the nerves extending from the different 
parts of the skin to the brain are not alike. 

12. Through the nerves extending from, the skin to the 
brain we gain a knowledge of the injuries done to, or of 
disease existing in the skin. Sensations thus caused should 
be, and are painful. 

13. The art of pleasing the mind through the skin con- 
sists in preserving it free from disease and injury, and espe- 
cially in acting on it by healthful temperatures. 

[Cold hands and feet will not only produce direct discomfort, bat also 
tend to produce an unpleasant disposition.] 

Illtu. — ^Who would think of asking a favor of a person when cold and 
cmoomfortable? 

the skin called the organ of the sense of temperature 7 Inf. 7 Ittua. 7 What fact Is 
"tated 1 Is it 80 7 Can all persons be alike tickled 7 What part is very easily tickled 1 

know 
I skin 1 
handfl^ 
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CHAPTER IL 

Organs of the Sensation of Sight — The Eye, Nerves, Brain, 

[when the eye is directed towards the foot, the boy at once sees the 
thorn ; but the thorn is some distance from the eye. There must, there- 
fore, be something which acts between the thorn and the eye. This 
something is called Light But the thorn does not look like the foot — 
neyertheless, that which acts between the foot and eye, is also called 
Light. The truth is,] 

14. Light is of several different kinds, viz. Three. 

[Different kinds from those which act upon the thorn, come from the 
foot, and consequently the foot and thorn do not look alike. 

But in order that the boy may be able to extract the thorn, he must 
know in what direction it is from his hand, <&c. How he is to know this, 
we shall see.] 

15. Light acts in straight lines, till by some means it is 
bent. 

Illus. — If a person place his finger in a line, between his eye and a 
burning candle, the light of the candle will no longer act on his eye. 

Inf. — As two different objects must be in two different directions 
from the eye, light acting from the objects must act in different directions. 

Illus, — Light coming from the red candle, in fig. 2, PL 3, does not 
act on the eye from the same direction as the light from the blue candle.* 

16. il great part of the light which enters the eye, is bent 
at once in such a way that when the eye is healthy, all the 

* It is frequently suppoeed in philosophy, that light coming from different objects 
acts upon the eye in parallel lines. This is never the case, and ought never to be sup- 
posed, for the whole processor seeing depends on the light from difibrent objects acting 
upcm the eye from different directions. 

etc 1 Does any thing act between the thorn and the boy's eye 1 How do you know 1 
What is it called 1 li 14. How many kinds of light are there 1 Why do not the foot 
and Uiom look alike 1 If the same kinds should come from both the thorn and the 
foot, could he readily distinguish between them 7 Can you easily distinguish a piece 
of white paper placed on a piece of white paper 1 Why not 1 ir 15. How does light 
act 1 Inf. 7 Juu§. 1 V 16. How is the Ught bent, when entering the eye 1 K 17. That 
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light entering the eye from an object, ia brongbt to a point 
ealled a focus. 

[As the ligbt &om differeot objects ia bent wt the BUne prindplei^ it 
follows. SB ia Been in Sg. 2, PL 3, tliat aa tlie light from diffirent objecti 
enten the e;e from difiFerent directions, so it wiB be bent to iBttwit 
poiuta, or focL] 

17. In order tliat the light may enter the eye, and Bs Wj, 
to a point, it is necessary tbat the parta forming th« fto^ 
part and inside of the eye, be transparent, like .glaas, iiHMb 



certain form, and be of a certain and proper 
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In rnm of Iha colnnd ponlon of Ihs its, Q Q. Thia tuiar u ullail Uw 

iria (nbibow). A hole IhnDgb h l> ulM Ihe puptt, or ih< ipnTs of Ow tn. 

Ttuooffa Ihia (HHniiu we can pan inloilinpiHieriaraiictI cbuntict urihnna. ImBm. 

t. liiblaBlBaita?withthe«iiMnurrau[d. PudniqnielilTlhnD^lIiSSlu^ 

ktr.m reach ■ put of Ihe ere called ihiicrj'iulllnB(cn'iuMike) Itni, /. flf. 4. Back 

•f Uii n flDd Ui* lamajning porlionaf Iba cje BllnTwiih a inMance wblcli mac]l 

naanUsg Ih* iridia of an egg, bui li mora tniupaiani. Tbla ii rallad ricrsaoi (glaaa- 

lite) humor. Ii la ibeas parta, Idnn In- 

Fie. 6. nrber, which cauw (h« Ufhi lo b* btol U 

^ foci. At the ouuide of ivo-ihlidi of Um 

lal^ tenDed tha relini (net-wnt) ii 




[Tlie nerres comnmidDf; nt the pcnnts where the fi>ci of ligM eaidag 
hm different objeda are prodiiced,it ia erident the; can be acted od by 
^t coming irom difierent objects. Tlut seeing is thua in part prodncedi 
a prored bj the fact that when, hj any cbusc, the light ia not (O brart 
in (he eye as to set in a p-oper way on the nerre, a person cannot aee 
correctly. If the nerve aliould be cut across, or by disease unfitted for 
ito duties, the person canoot see. When a pernm ia stunned by a seveie 
ju at the brain, he cannot feel the eSect of tight] 

18. TTieuseif kavitigt/ie ligfU bent to a focus is, thiA til 
the light thst enters the eye from one object, may be oanaed 
to act on one nerve, and thereby throngh the nerve and hniu 
{irodnce ft single sensation. 

[For if the light fitHn two dil!erent objects, as fiom A.B, fig. S, PL 8, 
•d on (ne nerve at the same time, there can be only one sensatiMt pTodnced, 
tot it the liglit from two different c4>jects A,B, fig. 6, act at the woa 
tiDM on two difierent nerves C,D, then the light from A,can produce MM 
dfed on the nerve 0, and throngh it, one sensation.*] 

* An oljtcl, spaaUng in aaDic(«nK in n>|>wt la te^ng, It aicasdinglT inial], JM 

DwTlbe ih> era. Draw ti on the Uackbowdt Dncriba tg. 6. What does Ibe woid 
Mneuil gdw can (he neiTM beaded on 1 HonyseeiiuprondubcJinidaMdJ 
IfthiDerrtduoldbe cut acioo, whtll I IS. The an oT Iwinl Ih* D^ bMl 
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19. That the boy may see the thom^ six things are ne- 
cessary — Ist. The thorn (which we will call the object). 2d. 
The light (which acts between the thorn and the boj'a nerree). 
3d. The eye (which bends the light, so that all the light 
entering the eye from any visual object shall act on some 
particular nerve: being the part through whidi the ohjeet^ 
viz., the light in this case, acts on the nerve, it it eallad an 
organ of sense). 4th. The nerve (the effbot prodnoed ly 
light on the nerve, is called an impression). 5ih. Tho Inain. 
6th. The mind. The effect produced on the mind ia eaUed 
a sensation. 

[In order that the boy may derive, through hii €f% ilMiiitit aad 
practical ideas in regard to the thoni, the light coming finom it dunld 
produce an intense effect. Hence — '\ 

20. One reason why the light is bent in the eye, is that 
all the light entering it from any visual object may act on 
one nerve. 

[For i^ as in fig. 3, PL 8, the light from any point be not bent to one 
nerve but act over several, the efiect produced will be nothing like as 
great as if it should all act on one.] 

lllu^ — If we go into a room where there is bat little light en lei iing 
our eyes, we cannot see distinctly. 

2 1 . Another reason why the light should be bent in the eye, 

it may be composed of what will appear through the eye to be eereral objects, when 
sufficiently separated, as in case of A B, fig. 6, appearing to be but one, and as if it 
were purple, while in fig. 6 they will appear to be two, one red and the other bioe. 
That is to say, visually that is an object from which the light acts on a single nerre ; it 
cannot therefore be inverted, because it is always through the eye, regarded merely in 
Tsference to itsdf. It is entirely diflerent from such an olijeet as an arrow, a pen, ora 
tree. Tltese are, so to speak, mental objects, and composed of tfaovaands of viMml 
objects. 

From not properly considering what is learned through the eye, much coofasioB kk 
the use of language has arisen. Inverted images have been talked of, and also 
irtiat was seen by a person, was the thing or the image, Sec 



BMcribe fig. 6 and flg. 6, FL a OiVe the rabstanea of the iboi-noCe. f 19. Ttet 
ttab^ may see the thorn, what alz things are neceoBBiyl If any of theaa dioQld to 
^MBifBf, what would batbaresnltl Vm What tBiaoofbr the ^ghtbaiog bant la *• 
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is that as different kinds of light will produce different effects 
on the nerves, and through them different sensations, there- 
fore the light coming from different objects would, by acting 
on different nerves, enable a person to judge to a certain 
extent of the objects before him. 

JUv8,-^-'Oae kind of liffbt will produce a sensatioD of rednefls, and we 
odl the object from whi<m it oomes, a red object Another kind pro- 
duces a sensation of yellowness, and we call the object from wld<» it 
oomes, yellow. Another kind produces a sensation of blueness. If yellow 
■od red light act on a nerve at the same time, they produce a sensation 
of orange. If red and blue, a sensation of purple. If a proper propoi^ 
tion of all three kinds act at the same tune on a nenre, a sensation of 
whiteness wiU be caused. If no lieht whatever act on the nerve, a sen- 
mtioa of Uackness will be the result 

22. A third reason why the light should be bent to a pointy 
is that a person may know from whence the light comes. 

[For as the eye is coostittxted when correct, it is not possible fiir light 
to act on any nerve without having come from a certain directicMi.] 

Jllus. — In fig. 2, PL 8, the light from R must necessarily act on a 
nerve at the upper and back part of the eye, while the light fiY>m B 
must necessarily act on a nerve m the bottom and back part of the eye. 

23. We are so constituted as to believe, therefore, that 
when the mind perceives a sensation produced through any 
nerve, the light which has caused it, has come from a cer- 
tain direction, and that the visual object at which we look| 
is in that direction. 

[Therefore when a light is bent toward our eye by a mirror, we 
think the object is in the directioQ of the nurror.]* 

24. T\ao evils in respect to the eye are fregpientfy notioedj 
long and short-sightedness. 

* It is the light, of eoune, which causes the elbet on oar oerree. It makes do clif- 
fRence whether the light be bentor not, provided it be not altered in any other respeel. 
The same eSect will be produced in one case as in Che other. If we look t9waid a 
mirror, we see the same thing as when we look toward the db|$eet itself. 



erel What if it be not bent 1 f2t. Another reason 1 lUutJ T 22. A third reason 1 
WtelliDocpoaiiiblel /Acs.l f 9a How are we eonstitatedl What do we think, 
ifwvtookiofirardaminort FbotHMtel 191 What two evils noticed 1 Wbear* — 
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[The &at exisis when the eje is in Budi a state that the li^t is not 
iufBcieatIf beat, as seea in %. 2, PL S. In this caae, the light dam not 
in tlie first pl&ce, act (m any oos nerve with auffident inlsnaitf ; Sua 
sight Iharefbre is "dim." Id the second place, aa ahovn by the aun« 
flgure, the light from different objects vill act on the same tierrei at the 
same tjme, and of course cocfueion would be produced In the tUnil 
{dace, the light from any point acting upon several nerves, and the nuDd 
recdving sensations through several nerves, the object would seem to be 
either very large or in several different directioas, as shoim by fig. B. 
FiS' ^ The li^t bora the ot^eet 

A acts over Que Derrea be- 
tween b and c, and on ac- 

being received through 
the nerve c, the object will 
appear to be in the direc- 
tiaaeb. Long-aif^itedDeaBi* 
(ometimes remedied by haUtuating one's self to looking at near objedo. 
Usually it occurs in old persons, who can mly relieve the evil l^ wearing 
glasses. As we do not know ilie precise cause of it, we do not knirw 
very well how to prevent or cure ii 

Short-eightednesa exiais when tjiere is such a state of the eye (we 
cannot tell precisely what to term it) that the lig^t is bent to a focoa 
Leibre it reaches the nerves. It then crosses aod continues aa in tbe 
same straight course tiU it does reach the nerve, aa seen in fig. 4, PL 8. 
If ui this fig. the action of the light upon the nervea be noticed, jH^dsel^ 
the sanie results are produced ns in the case of the long s^t. lUs 
Fif,-. 7. evil is usually prodaced by 

confining the eyes to near 
objects, and is to be re- 
medied in many cases hy 
looking or trying to look 
at distant utjeetB. It eaa 
be prevented by being 
aircful to read w hold tin 
W<A at different distancae, and hj frequently looking at distant ol^ects. 

ibillmeiiMI whii ii iba tnablt, Id ihe flm plu» 1 Sscondplaul ThInI plwal 
OeKrilM fl*. 61 How -MMiin™ remsdiall Whsn •■— -*— "-•■•'' -■ 
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25. Fleasurahle sensations are produced through the eye, 
when a proper quantity of proper kinds of light act for a 
proper time on the eye. 

26. The proper kinds and proper proportions are those 
which are shed upon the world by the sun. 

[The kinds coming from the sun are three, red, yellow, and blua 
The proportions we have not space to state, nor does it matter. If now, 
red, yellow, and blue, either or all of them, but in improper proporticms 
to each other, act upon the nerves for any length of time, unpleasant 
4^]sation8 are produced.] 

Inf. — ^The lights which we bum should produce light of the same 
character as the sun. 

27. The true way to please the mind through the eye^ is 
to have the colors of carpets, wall-paper, curtains, and various 
other articles of our furniture and dress, such as arc in ac- 
cordance with our natural constitution. 

Ulus. a. — How beautiful the rainbow and the violet 
llltis. b. — How elegant the effects of mazarine -blue and orange, or 
of purple and straw-colcr. 

Inf. — Ladies by cultivating a proper taste, and studying the physi 
ol(^ of the eye, may render tliemselves and their homes more attractive, 
by combining tastefully, the various colors, in their dress and furniture. 
Ilowers and plants are always beautiful and pleasing to the eye. Let 
us'cultivate them in our gardens, and in neat pots witliin doors. Let us 
adorn our rooms with tasteful and well-chosen flowers. Let us have our 
school-rooms cheerful, and adorned with pleasing varieties of color, and 
with even beautiful flowera We shall soon perceive the genial influence 
CO youthful dispositions. Again, let us cultivate our tastes, that we may 
admire the ever changing pictures, those ever varying colors which tbe 
Creator has in his goodness so bountifully exhibited in the sky, in the 
ocean, and in eveiv part of the earth. Let us thus add to our happiness, 
the only true wealth. The world is beautiful, and we ought to enjoy it, 
and if we will we can. 



How usually caused 1 How remedied 1 Are Pome bom near-sighted 1 II 25. When 
tn pleasurable sensations produced 1 H 26. What are the proper kinds and propor* 
Uons of light 7 What are they 7 Jnf. ? U 27. How please the mind ihrouph the eye 7 
Bbu. a f lUus. b 7 Inf. 7 If you require the help of a distant person, How do you 
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CHAPTER IIL 

Organs of the Sensation of Hearing — The Ear^ Nerves^ 

Brain. 

[Suppose ihe boy, to extract the thoin, should require the aasistanoe of 
one of his companions, who is at a distance. How is he to draw attention 
when no one is looking toward him f We see him begin to move his 
lips, tongue, and throat But as these cannot dnectly act on a distant 
boy, something more is necessary. Besides, if we place our forefinger 
near and in front of his lips, we shall feel that when he shouts the air is 
coming out of his mouth in jets. Now, as the air reaches aU the way 
from the boy to his companion, when he throws the air out of his mouth 
the effect wiU reach all the way to his companion, if the distance be not 
too fEff, and an action wiU be produced on scnne part of his compamon'a 
body, and through it an effect will be produced on his mind. As the 
air is thrown out of the boy's mouth with different degrees of foree, and 
in other different ways, so will different effects be produced on his com- 
panion, who wiU thus be informed of what the boy wishes. It is so with 
every thing which produces sound.] 

nius, a, — ^A ringing bell, shakes the air, or causes it to vibrate. 

llliLS. b. — A cannon fired shakes the air so forcibly that it will some- 
times break the neighboring glass, and we can feel the effect throojgh 
eveiy part of the body. 

Jaxp. — If a bell be shaken in a jar from which all the air has been 
pumped, no sound is produced, since there is no air ^ the bell to act 
upon. 

[The smallest as well as the laigest sounds are caused by yibrations 
of ait. But when these are gentle, as when caused by a fiiDing lea^ they 
do not act so strongly on the hand, that through it the mind can perceive 
any effect Some part of the body must be particularly adapted to this 
purpose, and so delicately constructed that the slightest trembling of the 
air shall produce an effect through it This part must be the ear, for 
when a boy or girl does not wish to hear any thing, we see fhe ean 
dosed with both hands.] 

^itl What psMM from fha lips of the speaker to th« hearer 1 JOua.aJ lUua.bt 
Bsp. I Whan Tibratioiw of the air ara Terj gentle, what ie nececmj 1 Deacribe tlf 
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28. IXof iAc Joy may Aaw, m things are necessary — 
1. Some object to act od the »ir and oanse it to vibrate. 2. 
The air. 3. The ear (called the organ of the sense of hear- 
ing). 4. The nerrea. 5. The brain. 6. Tlie mind. (The 
efiect prodaoed on the mind is oalled a sensation.) 

[Hut fiw igitatica of tbe lur irill act on the membraae, 1, fig. 8, is 
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erident enough. Also that any agitation of the fluid of the labyiinUi 
will act 01) the nerve is evident, but strange to say, all do not yet agree 
how the outer membrane of the drum-head, acts on the inner drmn^iead. 
A person would at first say, it is by means of the chain of bones. 
But persons have been found to hear, when the bones had been destroyed 
by disease. One thing is evident; from the number and complicate 
arrangement of the ear, there must be many causes for its derangement* 
There are two very frequent causes of deafiiess. 1st Allowing the ear- 
wax to collect in the outer tube. This evil can be removed by dropping 
a little sweet oil into the ear, and retaining it with a bit of cotton or 
wool or the like, for a few hours, and then syringing out the ear with 
Castile soap and warm water. This, frequently repeated, will answer 
the purpose. 2d. Still more frequently, partial or entire deafness is 
produced by what is termed taking cold. When this is observed to be 
the cause, care must be taken to avoid more cold, as this will be the only 
thing of use. Hardness of hearing is apt to follow any extensive Hifli>f>^^ 
which exliibits itself* in the upper part of the throat, especially in child- 
hood. Such deafness, if not too severe, the child is apt to outgrow, pro- 
vided care be taken that it do not catch cold.] 

29. Tfie use of tJie sense of hearing is in the first place 
to enable a person to gain assistance when in distress. 

Inf, — The effect of tones of distress should be to awaken emotions of 
kindness and pity, and induce us to give immediate relief if in our power. 
- UluB. a. — ^The tones of a suffering child powerfully afifect the UKyther, 
and indeed almost any person. 

nius, h. — The hen runs at the call of her brood. 

30. In the second place^ the sense of hearing is of use, in 
warning us of near dangers. 

Illus, — If the engine be coming down the track, we wish to be in- 
formed of it 

[As ihe danger is sometimes veiy sudden, we ongfat^ throogh the ear, 
to be roused to vigorous action.] 

* What impostors those people must be who tell us iheir ear>oihi or any thing else 
M a sure cure for deafness. Is it not wor»$ than stealing to get money in such ways 1 



all agree 1 Foot-note 7 1st cause of deafnev mentioned 1 2d 1 V 29. Use of sense of 
heamgl lUu9. a1 Ithu. b7 vaa In the second place, what is the use of hearii«1 
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iZ/«ML — "Saw the boy jumps, when unexpectedly you shout dote to 
his earl 

31. In the third plcux the sense of hearing is rfuse^ by 
making iis to judge if a person feel angry with us. 

[When a person feels angrily toward us, there is danger that he wiU 
strike, or in some way injure us.] 

Jnf, — ^An angry Yoioe ought, through the ear, to rouse the mind to 
opposing action. 

[It will do so, and nothing will act more powerfully on the mind thaa 
aa angry, yezed, or fretful tone of voice. It is so as well with animala 
as man. Speak harshly to a horse, no matter if the language be Latii^ 
and he will manifest fear or crossness, etc.] 

32. In the fourth place, the ear is of use, by informing us 
when persons about us are pleasantly disposed towards us. . 

[Being in no danger, we ought to repay kindness with kindness^ 
the effect of pleasant tones of voice through the ear, ought to sub- 
due crossness, anger, fretfiilness, etc., and they will, to a great degree^ 
in case of man or beast] 

33. In the first, second, and third places, the sensations 
should be unpleasant. 

Inf, a. — If we do not' relieve distress we must feel unpleasant sen- 
sations, from our very constitutioa 

Inf. b. — ^We ought never to cause others to feel tmpleasandy by our 
ai^^ or fretful tones of voice, for not only will it tend to their unhap{»- 
ness, but by causing them to answer us pettishly and fretfully, cause 
onr own unhappiness to be increased. 

34. In the fourth place, the sensations should be pleasant 

Inf. — ^It will be as much for our own benefit as for others that we 
produce pleasant tones of voice, for our pleasant tone?, by causing others 
to feel pleasantly, will make their tones pleasant to our ears. 

lUus. — ^What a delightful state of feeling a pleasant person will 
diffuse through an entire circle. 

Inf. — One way to make others love us is to always speak pleasantly 

Wh&t ought to be the effect? lUua. 7 ir 31. In the third place 1 When a penon feels 
ncrilv, what is the danger 1 Ir^f. 7 What will be the efllect of angrj or fret Ail tonee 1 
1& Fourth use of the earl V33. When should sounds be unpleasant? Inf. a? 
htf.b1 V 31 When should sounds be pleasant? Ii^.7 JUu».7 In/.7 T 36. How 
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to tibem, because thus makiiig them feel ha|^y in our aociely, tfaey mxuA 
love us, and loving us will desire to gratify us. 

[Through the portals of ihe ear also, the most enrapturiiig and oon- 
troUing sensatioDs are produced by musical sounds. The shrill notes of 
mr will stir the mind in a wonderful manner, while the conoordani 
iHurmony of sweet voices will tranquilize a disturbed spirit to a degree 
ahnost beyond belief.] 

35. To please the mind through the ear^ we should cnlti- 
Tate and use a pleasant tone of voice at all times. We 
should, if possible, also cultivate a talent for making melody 
with our voices by singing, or on instruments by playing 
them. We should especially cultivate a taste and fondness 
for musical sounds. 

[Not only that made by the human voice and musical insfanmienta^ 
but also nature's melodies — of the sweetly singing birds, the moaning 
woods, the gurgling brooks, and the dashing waterfall , Ihe lowing lone, 
bleating sheep, and a thousand of these things which enliven, the woikL 
Many a man sighs for the pleasure which he fisuides is attendant on the 
possession of money, and entirely overlooks the gratuitous wealth which 
nature would gladly bestow upon him ; let him opoi his ears and allow 
delight t(rflow in upon his mind from every object that has a voice. If 
he wish a happy home (the best wealth) let him put off his envious, 
oomplaining, despondent, discordant tones of voice; let his tones be 
cheerful and lively, and happiness-causing; let him cultivate in himself 
and his fsunily a taste for music and ability to make it, and let Ifae 
pleasant and grateful tones of his voice be raised in thankful praise to 
his Creator for the undeserved wealth he possesses, and then if he find 
€k)d is not good, let him complaia 



CHAPTER IV. 

Organs of the Sensation of SmeH. — The Nose, Nerves, Brain. 

[Suppose the fields to be covered with the fireshly blossomed clover. 
As the boy snufife in the air how delicious the sensations he fbehiL Why f 

Um mind throuffh Um tar 1 Whm nuiy a person complain 1 If tha elorar ba 
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Bmmll particle* fnan the clareT-bendi fill the air, uid \iVh it pus into 

h»l>C».] 
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36. 77uU aperaon may have the sensation cf smell pro- 
duced, six thinga are necesBarj — let. The smttll odorous 
pftrtioles. 2d. The air. 3d. The nose (the organ of amell). 
4th. The nerva 5th. The brain. 6tb. The mind. (The 
effect prodaoed on the mind is called a sensation.) 

(bcue of certain aolmalB Ibe Beoseof emell directs tbem in tb* 
aiaetiau at toed, Ae,bi]t in cue of man,] 

37. T^senteqf smell does not seem to be (^ much decided 
me. 

38. Odors are very pouierftd in producing pleasant or 
unpleataiU ^ects <f tetuatum. 

S9. The ^ect any odor wilt produce depends in part m 
onr nfttnral oonstitntion, in part on onr habits, in part on 
OUT health, and somewhat on a variety of other oircnn^ 



Id bloHnn, why don Iha boj <HI delightful hi 
ir. li K or anch - - 



44 THE MEANS BT WHICH THE BOND FEELS. 

[Few people are aware of the great contnd produced hy sensatioiis 
of odors upon the mind. It seems a little thing, yet it has great influeiitt; 

40. TTie odor of food in preparatio9i, if agreeable, causes 
it to be better relished, and more easily digested. 

Inf. — ^Food should be so prepared that, when placed on the table, ill 
odor shall be gratefuL 

41. T7i£ art of pleasing the mind through this sense con- 
sists in mingling articles together in such a way as to in- 
crease their good qualities. 

[This, however, depends much upon taste and habit We must he 
careful not to ofend. The breath produced by mnolring, diewing, or 
snuffing tobacco, is to most persons very offensiYe. So also is that pro* 
duced by drinking alcoholics. On the other hand, the odors of flowers 
are highly agreeable to most persons, ahd to cdltiyate ifaem about ns. 
diffusob a freshness and delicious fragrance through the air, that adds 
much to home attractions* 



CHAPTER V. 

Organs of the Sensation of Taste. — The Mouthy Nerves^ 

and Brain. 

[If the boy pick a clover head and place it in his hand, he feels that 
it is there ; but if he put it in his mouth, he not only feels that it is there, 

but says it tastes sweet] 

Just beneath the surface of the skin- of the tongue and back parts of the mouth, 
certain nerves commence, which extend to the brain, and are called the nerres or 
taste, to distinguish them from certain other nerves of touch, which resemble uid are 
of the same use as those commencing In the skin. 

42. That a person may taste, five things are necessary — 
Ist The object tasted. 2d. The mouth, — through the skin 
of which — 3a. The nerves are acted on, (producing what is 
called an impression). 4th. The brain. 5th. The mind 
(the effect upon which is called a sensation). 

1 89. Upon what does the eflbct of odors dependl V 40. Odor of foodi V 41. The an 
•f pleasing the mind throoch this sraBel What is aaiff of the odors of plants 7 De> 
Knbe Che month, v 42. That a prison may taste, how many things are aeeeswryl 
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43. The ttse of the sense of taste is, in the first place, to 
eanse the food to be relished, and thus change a duty to a 
pleasure. 

44. The use cfthe sense of taste is, in the second place, to 
cause the food to be more easily digested. 

[For it is found that all other things being similar, the better the food 
is relished the more easily will it be to digest] 

Inf. o. — ^We ought to cultivate a relish for wholesome food. 
Inf. b. — We should take pains to have wholesome food cooked in 
such a way that it will relish. 

45. A good appetite is one of the most powerful means of 
causing food to relish. 

Inf. — yTe should strive to produce a good appetite in a healthful 
manner. 

46. We are so constituted that there is a certain natural 
order in which food ought to be eaten, in order that different 
kinds may relish in t)ic highest degree. 

Ulus. — ^It is said that cheese is eaten before wine to improve the taste 
of the latter, while sweet cake makes the best wine taste msipidly. 

47. The art of pleasing the miml through this sense^ 
consists in properly producing a good appetite, and in cooking 
wholesome food in such a way, and arranging it in such 
order on the table as to have it relish to the highest degree. 

[This is not an unimportant matter. It is not costly cooking which 
is most relishable by any means. It is the right flavoring of food, and 
proper attention in preparing it. Too much salt in the butter will spoSl 
an entire repast Too little yeast in buckwheat cakes spoils a break&st 
What is the result ? Perhaps a great deal Suppose a business man 
has eaten such a breakfast ; not relishing it, he goes to his business in 
not the pleasantest mood of mind. He cannot treat his customers as 
urbanely as they wish, and they go somewhere else to trade. To make 
home desbnble, let the table be neatly set forth with well cooked food 

Jul 3d1 3d1 4th? 6th1 1 43. Pint use of taste 7 V44. Secondl 146. What te 
tlw most powerful mnxu of eaasing food to niiiah 1 Inf. 7 V 46. How are we eonati- 
tvtedY lUuM. 7 K 47. What ia the art of pleasing the mind, through thia senael 

4 
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Our Oreator intended we Bhonld enjojr oar food, and it is wroi^ to tpan 
one of hie blessipga Since also every one knows that eawttise and cob- 
posure to the freah air produce an appetite, let ns seek hv Ihis means to 
increase the pleasures of life.] 



CHAPTER VL 

Organs of the Muscular Sense. — Muscles, Nerves, Brain, 

[Before the boy went out to play with his kite, he felt very desiroas 
to go— he felt as if he must have a chase. When he obtains permiasioii 
to go how happily he bounds away, but by and by he wiU say he foels 
tired, and will go and sit down again with pleasure. Why is all Uiis t 
What is the occasion of his feeling tired f Let us see.] 

Thb Musclbs.— This is the name given to pieces of lean meat, whidi m animali 
as well as man are found within the skin, and compose a large part of the bodj. See 
fig. 1, PI. 1. They are always in use when a person produces motioD. In all parts of 
them we shall find nerres commencing, which can be traced to the tanrafai: toeyjoia 
those coming from the skin, and with them, for the most part, enter the bacK-bone aad 
unite with the spinal marrow. 

48. Tfiat a sensation may he catised through the organs 
of the muscular sense, four things are necessary, — Ist A 
muscle. 2d. A nerve (the effect produced upon which being 
called an impression). 3d. The brain. 4tL The mind (the 
effect produced upon which being called a sensation). 

49. The kinds of sensation produced through this sense 
a/re threefold. 1st. An unpleasant sensation is produced 
when the muscle is not used enough for its good. 2d. A 
pleasant sensation is produced when the muscle is properly 
used. 3d. An unpleasant sensation of ffiitigue is produced 
when the muscle has been long enough used. 

50. The use of this sense is to inform us how much motion 
has been produced by any muscle (and thus to a degree we 
gain an idea of the consistence of things), to inform us when 

When do you feel tired 1 What are the nraaclesl T 48. What four thinga are neess- 
«ry, that musciilarsenMitioni may bflcamadl WhatldiidsofMiintkiDaraprodQeai 
throiigh th« muacalar aenaal T fiO. What is the use of this aemal V fil. Wlaftli 
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tbe muscles are not used as much as they should be, and 
when used too much, and finally to increase the pleasures of 
existence. 

5 1. The art cfpkasing the mind through this sensCy con 
sists in using the muscles to a proper degree. 

[This is a matter of great importance. Many persons do not enjoy 
life as they onght^ because they will not take sufficient exercise. Others 
take too much exercise, and others again there are who exercise certain 
nmacles too much, and certain muscles not enough.] 

lUus, — ^A seamstress, a shoemaker, or any person who sits steadily 
all day at work. 

[A restless, torpid state of mind will be produced when persons con- 
fine tliemseiyes all day to the house. His lot is not hard, who, bymanly 
exercise produces a Uyely, contented state of mind, and drives away that 
Hflitleasness which weighs down the indolent. The Creator never intended 
Uie industrious to go unrewarded. On the other hand, the person who 
is too zealous to grow rich speedily, and who works laboriously, may lay 
up money in store — but this does not make him truly wealthy. He who 
labors aright enjoys his wealth as he acquires it, and possesses an in- 
creased stock the mcnre he enjoys it Let, then, no persons, young or 
old, think to enjoy life if idle or overworked — ^if taking too little or too 
modi ezerdse. It is contrary to the laws of our Maker.] 



CHAPTER Vn. 
Ifitemai Organs of Sense. — AU Parts of the Body, 

52. AU parts of the body may be considered as organs of 
sense, 

[For nerves commence in all parts of the body and lead to the braia 
Any state of disease, or health of any part, can thus produce effects on 
the brain and through it on the mind. As by this means a knowledge of the 

dw ftrt of plaudng the mind, through thte seniel What is aaid of many penooit 
/Uu§. ? what it said of him who fabora aricht 1 ir 53. In a bone an orf an of senee 1 
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tMe of any part of the internal portiaDs of the body is, to a greater cr 
leas degree, made known, we may very properly speak of mtemal 
organs in distinction from those by which the mind gains an idea of ez- 
temal objects.] 

53. The sensations produced through these organs are of 
two general classes. — ^pleasant and unpleasant. 

[Unpleasant when parts of the body are unhealthy or imprc^perly 
acted upon. This is not, however, always the case ; sometimes eztensiTe 
disease will exist and not cause any pain. Pleasant sensations are for 
the most part produced by a healthy condition of various parts of the 
body. Sometimes an unhealthy state produces pleasant sensatioDs, as 
when a person has used some kind of poison, such as alcoholics, tobaooo^ 
opium, tea. These are all therefore very deceptive, for though their first 
acquaintance is very captivating, they leave a sting behind. Pleasant 
sensations, produced by causes of a heallhful character, never leave an 
injury.] 

54. To please the mind by means of the internal organs 
of sense, we must preserve all parts of the body in health, by 
taking proper food, drinks, air^ exercise, &o. 

[If persons would consider how much pain and unhappiness an 
unhealthy mode of living will produce, it seems as if they would abandon 
it, especially if they would likewise consider that a proper mode of life 
is more productive of immediate and ultimate happiness. 

Review of the Organs qfJFbeling. 

55. To produce a feeling in the natural taay through any 
organ of sense, five things are to be observed. 1st. That 
there be an object to act 2d. The commencing points of 
nerves, to act upon. 3d. The nerves through which effects 
are produced on the brain. 4th. The brain, by means of 
which the mind is directly acted upon. 5th. The mind. 

Why 1 f 52. What kinds of sensatioM are produced through the nenres, commeneinf 
in the internal organs 1 When are unpleasant sensations caused t When pleaaann 
Can all pleasant sensations be considered as |Nroduced by healthy causes 1 T 64. How 
can we please the mind, throiwh the internal oisansl If people would rightly con- 
sider, wnat would be the result 1 f 66. To fNCodiiea a ft«lin| in the natural way, what 



INTERNAL ORGANS OF SENSE. 49 

5%. If toe could examine the brain accurately^ we should 
find doubtless, that the different classes of sensations produced 
are caused through different parts of the brain which differ 
in their construction. 

57. The nerves through which tJte different classes of sen* 
sations are produced essentially differ from each other in 
several respects.. 

[In color, however, and all general respects, they almost or perfectly 
resemble each other.] 

58. Hie external organs of sense in which the nerves com- 
mence are of six different classes, being adapted to allow 
particular objects or qualities of objects to act on these nerves 
to which they are adapted. 

IlltiB, The nerve of the eye is the only one in the body which is 
adapted to the acti(»i of light Light will not produce any sensations if 
acting on the nerves of the skin, or nose, etc. llie eye is also so adapted, 
that through it alone can light be of any utility. 

Inf. — & any nerVes in the body were precisely like those in the eye, 
except an eye were in front of them they would be of no use in seeing. 

59. But 05 the brain acts directly on the mind^ if any 
cause produce such a state in any part of it, as an object acting 
naturally through the organ of sense would do, there must 
be a similar sensation produced in both cases. 

[Hence in certain diseases of the brain, a person thinks he hears 
sounds and sees sights which do not really exist] 

60. As the nerve is the part which acts directly on the 
brain, if any cause produce such a state in the nerve as an 
object acting naturally through the organ of sense would do, 
there must be in either case a similar sensation produced. 

llliut. — If a boy fall and jar the nerve of sight, the same state is pro- 
duced as if light from sparks had been acting through the nerves. Hence 
he says he sees sparks. 

five thing! are necessary 1 f 56. What should we doubtless find true of the brain 1 
1 67. Are all nerves alike 1 How do they appear 1 H r>8. How many classes of organs 
of sense are there 1 Name them. Iliua.7 Inf.1 V 59. If a certain state be produced 
in the brain, what 1 What it produced by certain diseases of the brain 1 1160. Through 

3 
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J&i^— We otimot always be certain firom our aetiBfttionii of iSbA 
cause. 

61. 7%rough all the different classes of organs of sen- 
sations, pleasant and unpleasant sensations may be produced. 
The unpleasant ones being for the most part to warn us of 
dangers to which we are exposed, or to give notice of harmful 
causes from which we are suffering. The pleasant sensations 
are, for the most part, conducive to health, and form not a 
small share of the happiness or wealth, which, when possessed, 
makes life a blessing. 

Inf. — In selecting an avocation, we should be careftil to dboose one^ 
the tendency of which shall he to 8urrouL<^ us with objects productiye oi 
pleasurable sensations. We should also, for our own liappiness, cultivate 
a taste for neatness and order, and a susceptibility to the action of tiSL 
and every cause of pleasiutible and healthful sensations. We should 
keep our private rooms in as good order as those which are exposed lor 
public admiration. We should exhibit aU the urbanit]^ of refinement at 
nome as much as abroad, and should treat those with whom we are 
intimate with the same considerate politeness with which we treat 
strangers, and never through indolence or neglect £eu1 to please through 
the organs of sense, especially since it is so easy a matter to da 

what is the brain directly acted upon 1 What follows 1 Illu8.7 Inf.l f 61. Through 
what organs of sensation cannot sensations be produced 1 What are unpleasant ones 
for 1 Does a painful tooth cause you to relish your food better, or worse 1 Does any 
unpleasant sensation improye health 1 InfA What occupation would you prefer 1 
why 1 What pleasurable sensations does it cause 1 Wnat unpleasant ones would 
naturally be connected with iti How should we keep our pnrate rooms 1 How 
should we treat all 1 



BOOK 11. 

^^' Means by which the. Mind Thinks. — The Cerebrum 
{Large Brain), and CerebeUum {Small Brain). 

62. The brain is proved to be the part used by the mind 
'mohen thinking, by — Ist When certain injuries and dis- 
eases effect the brain the thoughts become irregnhur, and 
sometimes entirely cease. 2d. When thinking, intense sen- 
sations are felt by a person as if in the head. 3d. When in 
intense thought, blood flows to the head in large quantities, 
and it becomes hot 4th. When by accident the brain has 
been exposed, its activity has been seen to depend on the 
thoughts of the person. 5th. As it has be^n shown that the 
nerves through which feeling is produced concentrate at the 
brain, and as it will be shown that the nerves by which motion 
is produced extend from the brain, it will be seen that ike 
brain ought to be the location of the thinking mind. 

[How the mmd uses the hrain in the process of thinking we cannot 
with our present knowledge determine, more than we can know how 
through the nerves the mind is so acted upon that sensations are caused. 
Some persons judge that, sometimes at least, the mind can think without 
the use of the hraia Others will ask — How do we know there is a mind t 
Cannot all thinking he accomplished by the brain alone ? If there be a 
mind, what color is it, what shape, ^? As if a thing must necessarily 
have cxAfx or weight in order that it may ezLst As well might a d^ 
person ask what odor, or sound, or weight light has, and disbelieve in its 

162. How it the bniaprortd to be that part by which the mind thinks 1 Howdoes 
the mind use the brainl flow do we know there it ft mind 1 lOua. a. 7 Ithu. *. I 
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existence because he could not takfe it in his hand. We feel the effact 
of the mind's action, as distinctly as we do that of light The feehnga 
produced by the two, are of course different, and are produced in different 
ways. When light acts, it acts on the eye, and through the nerves of it ; 
when the mind acts, it acts on the brain, and the brain then acts on the 
mind, producing sensations. The only way we know that we think, is 
by knowing that sensations are produced. That the proper action of the 
brain will produce such sensations, is evident from the effect of opium, 
alcoholics, and various other poisons.] 

Jllus. a. — If a person of a certain constitution and dispositicxi inhale 
ether, he will begm to feel very pleasurable sensatii^ns — smiilar to those 
produced by the mind when the emotions are active. 

Illus. b. — When certain diseases affect the brain, the sensations are 
similar to those caused by activity of the mind. 

[That there is a mind, seems to be conclusively proved also, by the 
hct, that (as will be shown hereafter) the brain is constantly tmdergoiDg 
changes, while a person can remember the events of an entire lifetime, 
and he only, knows many items of his personal existence. There is 
also proof in this, viz., a person can give liis attention to any class of 
sensations, to the entire exclusion of others.] 

Illtis. — ^A person may be so engrossed with reading or the like, as not 
to hear another person wlio addresses him. 

[Perhaps, however, this may be accounted for, by supposing that 
different parts of the brain ai'e required in accomplishing different classes 
of dnties, and that a certain amount of blood is requisite in the fulfil- 
ment of their duties, that when any part is active extraordinarily, it 
obtains a large amount of blood, and leaves some other part with too 
small a quantity to fulfil the duty of causing sensations.] 

Jlltts. — If a person take exercise while eating, or immediately after, 
the exercised parts require so much blood that the proper quantity is 
not received oy the stomach, and the process going on there is con- 
sequently delayed. Though this illustration is not exactly to the pcHnt, 
it exhibits the idea desired. ^ 

[So little is known of the requirements of the mind, in the process of 
thinking, tliat we cannot prejudge how the brain should be formed or 
what will be for its good We can only examine the brain in a general 
way, and thus learn somewhat how to treat it We may likewise class 

How fartlier is it proved there ie a mindl JliusJ How, perhaps, nuty this be ai^ 
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togetlwr a luge number of beta, mkI from them deduce cerbUD inference* 
of grot nine.] 
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64, Thpre- 

if join and 
thut, there 



] in tha bod;. 
1. Tho bones 
ue full of 
krgor or 
smaller eellB, 
u seen in fig. 
1.4. 2. These 
cells are filled 
with marrow. 3. 
The bones are 
> of suoh shape, 
\ and BO bent at 
^ the joints when 
we walk, that 
the force is scat- 
tered, BB in the 
direction of the 
dotted lines, fig. 
15. 4. There 
et^f a are between the 
bones of the 
back 22 onsh- 
iona, which aot like springs. 5. The sknll is of snch shape 
(arohed) in all exposed parts, as to resist the effects of blows. 
6. The sknll is composed of three layers of different teztnre, 
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% 13. 7. The head is covered 
with hair, &o. 8. Under- 
neath the brain a thick lajer 
of what is called cellolar sub- 
ataDoe is found, the oeUs of 
which (fig. 16) are filled with 
fluid. 9. Beneath the cells 
commnnicate with similar 
cells found around the spi- 
nal oord, except at certain 
points. 

[These kat two are a eaper 
latire contrivmnce.] 

nivt. a. — Hang wrera] ivofy 
boUe in a row \ij atrion, raise mmi 
and let it fiUl, the further one vill 
fly off with force — take awaj the 
middle one. and tie the beel (or 
any bone) in its place, but little 
force will be cramnunicated through 
it 

niut. b. — strike an empty vial, 
it will ring sbaiplj ; Gil it with 
marrow, and a dead ammd will raroli 

lUut. c. — How impleBBant the jar felt, when by a misalep we fall 
with our feet directly beneath ns. 

Hint, d — How great the strengtli of an arched bndge. 
Hlv-e. — III hospilale, patients we BometimeeplaGedDD what i« called 
hydrostatic beds, viz^ bnds filled with water. Fran the upper to the 
lower ride, pieces are fastened to [veveot the water from nntang to one 
sirlc. TliU9 tbv iKd i< made as it wtre into oelb. When ■«£ eztra- 
onlinarv |Kiins imve been taken hj our Craatcr to jwerrent jais of the 
brain, we riinuld never unnecessarily jump from great heights, nor should 




injur 



avoidable blows npoo the head. Even a, cuff may 



[As it is nceexsnry that (he boy ^ould think, in order to e: 
thorn, and save hi^ foot from further injury — M it is 
him to gain hnnwledgo of the effects of opium, alcdudics, and othv 
poisons, that he mny be able to avind them, and as knowledge in eveiy 
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tt^Ntrbnent of life u 
to our mcceoB, and tluit w« mij 
mak« onnelTM aod othoi moot 
bkppf , we 01^ to be M oouO- 
tilted that] 

65. When the mind it 
gainings ojiplyiHg ui^vl 
kmndedge'm & proper mmn- 
ner and degree, the bnin is 
in the best state, and will be 
the oanee of pleuant sen- 
sation a. 

66. When the bram it 
not exerciied to apraper 
degree, an unhealthy state 
is produced in it, and aim 
unpleasant senHatdons by it, 

67. When the brain it 
exercised to too great a d^ 
gree, an unhealthy state 
ought to be, and will be pro- 
duced, and also anpleasaat 



Inf. a. — An ignoraot man 
muBt be unhsppy. 

Inf. b. — A Rood edncBtkn ii 
deaiiBble od ita own aecomi^ 
and ttie immediate effect it pro- 
duces OD him who acqdrea it. 

/n/! c — A perwm wlio appliai 

a gainer, but a loser. 
[Bnt -wbea w» hear the ahotiti of the boy, ve realice that aomft- 
Uag beddaa inlell«etual aperatiau are peribnued by the \iofa 
■tad. We laow that hii nnotions ue aclive, and ererj oH 
tawm bow gnat ia the pleanra atteodut n cert 
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. and how unpleasaiit the effect of certain other enioti<Hi8 — ^it k thereibre 
evident that] 

68. Thosi^ kinds of emotions which are beneficial to out' 
selves and others^ are attended by pleasurable sensations, and 
produce a healthful state of the brain, while those which are 
injurious to ourselves and others, produce unhealthy effects 
on the brain, and sooner or later unpleasant sensations. 

Inf. a. — A good education does not consist merely in cuhiyating the 
intellectual powers of the mind, but also the emotional. 

Inf, h, — To be a happy man, a person must be a good man. 

[I do not believe any thing to be more certain, than that vanity, pride, 
slighting others' feelings, avarice, and other more or less vicious traits of 
character, make a man unhappy. While the outer garb is splendid, mis- 
ery often gnaws at the heart To have much is not always to enjoy 
much. Envy also frequently destroys the happiness which would live 
in the merry heart of benevolenca He who lives honestly and actively, 
ahall enjoy the rich reward of much happiness, and the assurance that 
•* honesty is the best policy." 

But we find after a time, that continued emotion fiitigues us, and so 
it should be, since life is full of dutie& We find also that at different 
iimes we are differently pleased with the same emotions. The boy 
thinks, when he comes to be a man, and must sit still a whole evening 
and talk, or read in a great book, it will be very prosy, and nothing like 
as pleasant as playing ball, or blind-man's buff, skating, etc. It is not so ; 
as he grows older, if he be properly educated, he will find that his hours 
pass more and more pleasantly. The boy who is skating enjoys not the 
half which the father does who watches his sports.] 

69. We ought so to cultivate our various intdlecttud and 
emotional cliaracteristics, that a healthful state of the brain 
shall at all times be produced, and at the various periods of 
life render sensations pleasurable and life desirable. 

[If we take notice of all that has been said, we shall find that] 

the brain is not properly exercised what ie the effect 1 f 67. When the brain i* ax* 
ercised to too great a degree 1 h^. a. I /^. b. 7 htf. c. 7 What kind of emotioni 
produce pleasurable sensations 1 Should thej do so 1 Inf. a. J h^. b. 7 What doM 
the author believe is certain 1 What is the ejnct of continued emotions 7 If a persoo 
be properly educated, what ia the effect as ha growa older 1 What if he be not profMcfy 
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70. There are prodteced on the mind ^ four grand classes of 
sensations. 1st. Those produced by the health — ^pleasant in 
case of good — ^unpleasant in bad health. 2d. Those produced 
by external objects. 3d. Those produced by emotions. 4th. 
Those produced by intellectual action. 

71. The first class is produced during all periods of life 
— ^we are never injured by their continuance, and they are a 
great source of happiness. 

Inf, — In case of tlie youngest child, by promotiDg its health we pro- 
mote its happiness. 

72. The second class is produced in early childhood^ and ia 
in early life much more intense than ait its close. The mind 
may be gratified with them for almost any length of time, 
without satiety or injury. 

Inf, — ^YouDg children should be pleased by a succession of proper 
objects, addressed to their organs of sense, and thus have their nappi- 
ness and enjoyment of life increased, and a good disposition cultivated. 

73. The third class of sensations begins to be felt in early 
childhood, and the causes which produce sucl^ a class as is 
then felt, may be very actively cultivated without harm. 

Inf. — ^AU the emotional characteristics of childhood should be ac- 
tively cultivated, especially those which should continue through life, that 
thereby a child may enioy more while a child, and likewise have those 
characteristics which adorn matured years so strengthened that they 
ahall not be withered or blighted when brought into contact with the 
world's breath. 

74. The fourth dass of sensations is produced by causes 
not exhibited in the earliest periods of life, and are not in 
full action until near its maturity. 

Inf. — In childhood, the intellect should be but lightly cultivated, 
while as a person advances in years he will find more and more plea- 
sure derivea from assiduously cultivating it 

•diKttedl ^ 69. What ought we to do 1 V 70. What claaMS of sensatioiui are pro- 
duced on the mindl f 7L When ie the first class producedl litf. 7 V 72. When if 
the aecoiid clan produced 1 li\f. 7 When is the third class produced 1 Irtf. f 74. 
Whan ii the fourai claas produced 1 htf. 7 When iathare need for the ezeroisa c/t 
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[While a child, he is cared for and watched over by Bome one old* 
and experienced ; hence there is no necessity for the ezereise of his intel' 
lect Application of the child's intellect therefore, except in the mosfe 
cautious and natural manner, is found to be contrary to his well beings 
not only causing £11 health in the overtasked brain, but by producing un- 
pleasant sensations, causing the child to conceive a dislike for intellectual 
tasks, which unfortunately, it sometimes never overcomea It will be again 
seen hereafter, why the diild's brain should not be overtasked.] 

75. When we choose an occupation for life^ we sbonld be 
oarefal to select that which will be most condncive to health, 
and the ^proper cultivation of the organs of sense and Intel- 
leotnal emotions. 

76. Iftheoccwpati/mhenatcfsuckasorta^Uiaa^ 

ail that is desirable, we should join with it, either as a task 
or a pleasure, some pursuit wbich will compensate for ita 
short-comings. 

the intellect 1 IT 76. Of what should we be eareful fai choosing an occupatkni for Wb t 
V 76. If the occupation be not farorable wliat diould be donel 



BOOK IIL 

MEANS BY WHICH THE MIND CAUSES VOLUNTARY MOTION. 

[To produce the motionB exhibited by tlie boy when eztractiDg 
the thorn, in the first place a framework strong, yet light, and composed 
oi pieces jointed together so as to move one upon the other, is required. 
In the second place, there must be something to move these yarious 
parts. If we examine the leg of a chicken or a similar animal, we find 
certain cords, called tendons. Every boy has amused himself by pulling 
these, and learned that by pulling one, the claw is opened, while by the 
other it is closed. If ho should follow the cord up the leg of the chicken* 
he would find it apparently terminating by becoming connected with one 
of the pieces of lean meat which help form the leg. This meat is called 
a muscle, by following which he will soon find its upper end, which also 
terminates in a tendon, and this grows to the fi*amework of the upper 
part of the leg. 

Since then one end of the lower tendon is attached to the toes, and 
the upper end of the upper tendon is attached to the upper part of the 
leg, and the muscle by each end attached to the tendons, if the muscle 
should be shortened it would pull upon both tendons, and either move 
the toes or the upper part of the leg, or both at the same time towards 
each other. This is what takes place when the chicken shuts its claws. 
The same principle prevails when we produce any motion, as when, for 
instance, a person places his hand on the front part of the upper arm of 
the other side, and at the same time raises the hand and lowers the arm. 
He will perceive that the muscle he is grasping shortens as he raises his 
hand, and relaxes as the hand falls. See fig. 17. E is the joint of the el- 
bow, T T are tlie tendons at the two ends of the muscle B, which are 
attached to two parts of tlie framework, having a movable joint to con- 
nect them ; when, therefore, the muscle is contracted, the motion of rais- 

To produce motion, what in neeaaMnr 1 Did jou aver examine the leg of a chicken 1 
Deecribe how it appeared 1 Who wiH bring one prepared to show what is said of it 1 
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Fig. 17. 
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the lower arm must take place. To produce the powerful and rajnd mo- 
tions we desire with the greatest ease, the muscles must be very stroi^ 
and contract with the quickness of lightning. But the muscles of the va- 
rious parts of the bodj are at quite a distance from the brain where the 
mind dwells, therefore it is necessary that there should be certain ways 
for the nund to act from the bram upon the muscles, and cause them to 
act as is desirable. If we examine the muscle narrowly, we shall find 
that it is connected with the brain by certain white cords, called neryea. 
These are ihe means of communication from ihe brain to the muscle.] 

Proof. — K the nerve be cut, the mind can no longer cause the par- 
ticular muscle to contract 

[But how shall the mind act through the nerves ? The brain we find 
to be necessary, since if it be disordered the motions always become ir- 
regular. The apparatus by which the mind produces motion, may be 
considered under five heads, since to produce motion there are necessary, 
Ist A framework. 2d. The muscle and tendons. 3d. The nerves. 4th. The 
brain. 5th. The mind.] 



CHAPTER L 

The "Framework — Bones^ Cartilages^ Idgaments. 

77, Tlie uses of the framework (caUed the skeleton)^ are to 
give form — support the various parts of the body, and allow 
motion with ease and gracefulness. 

Describe fig. 17 1 How can any motion of the body be produced 1 How do we draw 
down the head? How do we roll down the evesi How do we raise the footi Doea 
the mind act directly on the muscle 1 How does it 1 What connects the brain and 
muaclel Proofl what parts are now to be considered in the production of mocioot 
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Inf, a. — Since the form is essentiallj produced by the akeleton, a 
person defiirous of possessing a beautiful form, should produce and pre^ 
serve a good framework. 

Inf. h. — It must be very interesting to every person to investigate 
the structure and condition of the skeleton, and learn what conduces tp 
its welfue. 

Sec. 1. — Tke Boms, 

78. The bones are the firmest and most resisting parts of 
the framework — exceedingly light and strong, and of such 
forms as admirably to protect each part, and the whole body 
from injury. 

ThehontBOTt composed of two classes of substance. Ist. A very flexible aubsUmce, 
like the framework of the ear, and like it called cartilage. Its proportion is very great 
in early life ; leas and lera as a person advances in years. 2d. A marble-like, or chalky 
substance, which exists through the whole bone in small quantities early in life, butm 
C(MDBtantly increasing portions as a person advances towards old age. 

79. 7%e use of the cartilage^ or the cement part^ is to give 
strength with a slight flexibility and elasticity to the bones. 

80. The tise of the marble w earthy portion of the bone 
is to give it stiffness and resistance, and in old age to render 
the bones brittle and easily broken, and thus prevent the se- 
rious jars which the brain of an old and inelastic person 
would otherwise receive. 

Inf. a. — In infiEUicy, the earthy portion existing in very small propor- 
tions, the framework of the child cannot support weight without harm, 
hence the child that has not a natural inclination to walk, should not be 
placed on its feet with the hope of teaching it early to *'go alone." Nor 
should the infant be allowed to lie long in any one positioa 

Inf. b. — It is impossible for the bones tooe well formed, unless the 
child receive the right kind of food. 

Inf e. — If a child be very fat and heavy, deformity may be the 
result 

.Ex. a. — Put a bone in the hot fire for a short time ; upon taking it 
oat> it crumbles with the slightest force. The heat has removed the 
cartilage. 

£x. b. — Place a similar bone in diluted muriatic acid ; upon taking 
it out^ it will be found that the earthy part has been entirely removed, 
and the cement part left^ which is almost as flexible as india-rubber. 

81. Although the bones are so perfect, they are frequently 

V 77. What are the uies of the framework 1 Inf. al Jnf. b.7 ^ 78. Describe the 
hoDM gtberally 1 How are booei composed 1 v 79. The use of cartilages 1 ir 80. The 
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Iwoken and bent, and often allow the bnin to b« Hrerety 
jarred when they receive a blow. 

bif. — We ihmdd be careful not (ojampfrDm great beigfata, and not t» 
reowre teTore Uovs, such as are freqaeot in wrestling;, BDow-baUiiig^ At 

82. Wh£n the iones are broken or injured, a long time ia 
usually required for their recovery, the time being necesaarily 
longer, the older the person is. To prodace a core the part 
should be kept very qniet. 

[TT'nulIj the pain is fbrtuBaiely such that the person feeli no indi- 
Datioa to move. If pain 1^ not the raanlt of movement, the b^my wiQ 
pntebly be longer in recovenng.] 

Skc. %.—The Cartilages. 

83. CarHltiffe, is what is nsnally termed gristle. 

Fig. 18. v - f.^'" 1-"".'?°?°^'^ •" 





84. By far the mtut 
im^xyrtant cartilages, 
are those which aasist 
in farming the back, 
and are of essential 
utility in producing 
and preserving erect- 
neas of form and flexi- 
bility of the back, con- 
seqnentlygraoefnlness 
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[To nndsntand the cartiUgei of the bock, we must iljo cooddn tlM 

<iiMOf the bw^] 

m_ 10 At Iho iioiiom of ctin tuck-bom, iDi! beween Ihg Wp-l>o« 

'*■ " U«ro laa curioiiai]r >h»ped boiM,eall6d tin »Kninl-rf.«. Bf. 

-^ 19. AlHie iKia riKi a pile ofH boDu called Tenebne, lininlu 

■iib carulogEi u culumn of moal pertMUT adspud form, ud 
Iho mcDI irquitiiB woikmsnahip. On Ihe nrj "umniil lb* 
hud » mounltd. The diflereni txints dillir In HnnI panicii- 
lin,bu[asrec in ibsM. The frani pan of ueb. kpcciijIt In ih* 
Joiw. la laiea, and cHled ihg hod; [>l LhB bunc. tig. 31k Buk or 
Ok bodj '» » "«?'!)■ Fig. 20. 

■u^le.rbJaldet'ud 




/n/— That a 
person maj be 
I erect and well fonned, it is neceBaary that the cartdl- 
\ age be of proper thickiieBS and reuBtance ; see fig. SS. 
[The cartilage may be compared U. 
dia-rubber, though much firmer.] 

85. The uses of the itttervertebral cartU- 
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aga are, Ist. By yielding, to allow the bodies of the bones t^ 

Fig. 22. Fiigr. St. 





approach each other, fig. 24, by which means the whole 
back, or any part of the back, may be bent forward, or to 
one side, as the case may be. 2d. By their elasticity, to as- 
sist in raising the back to an upright position. 3d. To sustain 
the back in its proper position. 4th. By yielding, to allow a 

Kg. 24. Fig. 25. 





person to bend backward or to one side, fig. 26, or if de- 

bonM injured'? Inf.1 7 82. Bo the booM baal readil^l b pain luefall 183. 
ComjDon name of cartilacel When are the moet important cartilagee to be 
Ibunil Deacribe the back'bonel Are the jointa upon which the irutebra ton 
back or front of the centre 1 la the moat of toe weiant forward or backward of the 
Joimi What prerenta the booea firom fUlinf forwaral That a peraon maj be araei 
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sirable, a smaller portion to be bent. 5tb. By elasticity to 

A^ssist in re-bringing tbe back to an upright position when it 

has "been bent backward. 

Fig. 26. 




86. At different times the capaMlity of the cartilages to 
ilo their duty will very much differ, depending — 1st. On the 
constitution. 2d. On the age. 3d. On the rapidity of 
growth. 4th. On the health. 5th. On the treatment to 
which they are subject. 

[Ist It IS scarcely possible for some persons to become crooked, the 
cartilage is so resisting to pressure or any other harmful cause, to which it 
is exposed. 2d. In infancy the back is necessarily curved, and in some 
cases this curvature continues longer than in others. Also in old age, 
more or less curvature is generally seen. Sd. When a young person 
grows tall rapidly, the fimmess and resisting properties of the cartilage 
cannot, for certain good reasons, keep pace, and such persons must and 
ought to lean forward more or less. 4th. When persons are recovering 
fipom sickness, and first sit up, we observe that they lean forward, the 



what is nactiisry 7 To wbat may the cartilage be eomparedl ^ 86. What are tbe 
mea of the inyertebml eabetaoca Y V 86. When do the cartilagee differ 1 Why cannot 
■OHM ptnoM become dookedl Whatiathe condition of the cartilaj^ in infancy? If a 
penna grow tall rapidly what ia the iMutil When lecorering worn air Imaai what ia 
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cartflagM cannafc and oogfat not^ to perfectly resist the pressure. Stb. It 
is found Hbai a person is shorter at night than in the morning — sometimes 
tram half to a whole inch. This is not owing to the back-bone beiug anj 
shorter, if measured through the joint, but to the fact, that during the 
daj the pressure made upon the cartilages causes them to become a httle 
thinner, and the back leans forward bj just so much, and hence the 
horizontal stature of a person is diminished to a corresponding degrea 
It is also found, that during the nighty the stature is regained, evidently 
owing to the want of pressure on the cartilages, by which they have had 
opportunity to become thick. 

Inf. — It therefore follows that constant pressure tends to make the 
cartilages thinner, and cause corresponding deformity. 

[But <me other thing is to be observed, viz^ that after a very long 
repose the cartilages are weak ; also, in case of those who never carry 
any burdens, the cartilages are apt to yield, while in case of those who 
carry heavy burdens, on the shoulders or head, the cartilages improve.] • 

Inf. a. — ^The true doctrine then in regard to the cartilaees is, that they 
should enjoy, at frequent intervals, alternate pressure and repose. 

Inf. b. — Any single position, preserved for too great a lei^gth of time, 
must cause deformify. 

Jnf c. — An abundance of exercise, at proper times, is the true way to 
produce and preserve a good form — the essential thing to prevent 
deformity. 

Inf. d — ^Tightly fitting dresses must keep the back in one positioii, 
and thus produce deformity. 

Inf. e. — ^Any supports m the dress, must make a person crooked. 

Inff — ^Wearing the clothing suspended about the waist, will tend 
to make a person round-shouldered and O'ooked. 

t'tf' 9' — If A person have compressed the cartilages for a length of 
time, and caused deformity (fig. 27), he must take those exercises which 
tend to open the cartilages und make them thicker. 

Sec. III. — Ligaments. 

87. 77ie Ligaments are those strong pearl-colored parts 
foand about the joints, and which, at the same time, bind the 
parts of the framework together, and at the same time allow 
the proper motions. 

the Mate of the caitilsfeel leaperMmriioner atnightl Whyl Why is the stature 
lecained during the nurhtl Inf.J What also is to be obeerredl It^. a. 7 tmf. b. 1 
Jnf. e. 7 Inf. d.7 W-: Inff. t Inf. g.7 What are linnMntsI Of what are the 
muscles composedl How are these threads shaped t fmu. m.7 tOm: b.t f 81. 
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[Sometimfla bj paeoliu 
force the bene* ere Mp*- 
rated at the jmnta; when 
thu U the cue, they Bbould 
be Teplsced u mod m 
posEiblc^ and time allowed 
for recovery. 

sprained or wreDched. Time 
and patience aluM am 
almost the only cores. If 
too waim, tlie part slioiild 
be cooled, if too cool, It 
■bould be warmed ; notluDg 
more is of any use axoapt 
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CHAPTER n. 

Matory Apparatus — MuscleSj Tendons^ BurscBj CeUular 

Tissue J Fat^ etc 

The miMctofl an moat beamifally adapted to their parpoae, beinc eo m poaid aC 
flediT atiiiMB— any one of which ia smaller than the thread or a apider'a web— hot 
tlMHiaandaor milliona of them loosely bound together form a bundle, Tarying in ita Ibm 
aeeoiding to ita adaption.— See fig. 1, PL 1. Thejr are sometimes formed into ringa 
(fig. 28), which again are sometimes placed by the side of each other, and thaa form a 
Uibe, fig. 29. Again, they are so arranged as to form a pouch or bag, etc 

Eg. 28. Rg. 29. 





Bbu. &— Any piece of lean meat will exhibit the fact that it la compoaed of atrfagib 
but more particularly a piece of lean salt pork, or a piece of fiah. 

Bbu. 6.— The stomach of any animal, especially a piece of tripe, win azhibit how 
the muscular strings form a pouch. 

88. 7%e tise of the muscles is to produce motion of the 
parts to which they are attached. 

89. Thei/ a/xomplish their duty by contracting in the 
direction in which their fibres extend. 

[The jxiiiflcles must of course be yery numerous, and curiously shaped 
and arranged, as is seen by fig. 1, PL 1. Those whidi extend directlj 
between two parts, as in case of fig. 17, will produce a direct moiiaD. 
Those which radiate fifom one point to several, will cause Tarioosmotioofl, 
according as this part or that of the muscle contracts. Those wUdi 
eDcnrde any opening, will by contracting dose it^ etc] 

Inf. — ^The importance of the muscles must be yery great, since they 
produce eyery motion of labor or recreation— of fitdal, vocal, or gestural 
expression — and the structure, and the mode of perfecting them must be 
interesting to every individual, young or old, the fiurmer, the mechanic* 
the merchant, the orator, the man of leisure, and not more to man than 
to every lady, who would be either healthfid, useful, or beaotifiiL 

90. The facility taith which the muscles fulfil their dtUieij 

What ia the use of the muscleal V 89. How do they accompUrii their doty 1 What 
kind of motion will any muaela produce 1 Jnf. ? v 90. Upon what doaa the Editor 
with which the muaela eontraeta depend 1 la the muaela scroofer durliif lifal 
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^'^^fjend upon — Isi Their oonstitutioiL 2d. Their health 
^d. Their size and firmness. 4th. Their position and arrange- 
'i^Qnt. 5tL Their e^^erose. 

[Isi It would not seem as if a piece of flesh were a very strong 
^^1)6181106. It is not after death. But during life it has most wonderful 
^^^^ngth. Upon what particular quality this depends we do not know. 
I^ seems, howerer, to vaiy in different persons. 2d. It is evident that 
tHe health of a musde would affect its power. 8d The larger and firmer 
tihie muscle, of course the more substance there is composing it, and the 
stronger will it be. 4th. The position of a muscle is frequently such, 
that it acts at great disadvantage in respect to power, but with great 
advantage in respect to producing rapid motion.] 

Illu9. a, — ^When a person places his hand near the hinffe of a gate, 
modi power Is required to shut it, but it is quickly moved if sufficient 
power be appUed. 

IU.b. — n^fig. 17, the muscle B must contract with immense power to 
raise the weight in the hand. 

[Sometimes, however, the muscles are so placed as to act with the 
greatest advantage— being placed between or beneath other muscles or 
their tendons {^, 1, PL 1), or their tendons turn in such a manner as to 
give a new and advantageous direction to their motive pou f r.] 

Ill-us. — ^When the muscles are pressed by a strap wound round llie 
arm or round the body, the muscles can exert a greater force than they 
otherwise could. 

[But it is not best they should, and very bad results have been pro- 
duced by laboring men tying a handkerchief round them when going to 
work. Indeed no part of the clothing ought to bind any muscles if we 
would have them remain perfect. 

Exercise of the muscles is the most important thing for us to notice, 
as by proper exercise we can surprisingly improve the power, rapidity, 
and the combined or distinct action of the muscles and their various 
parts.] 

IlltM, o.— By proper muscular ezerdse the laborer is able to make 
astonishing exertions with ease. 

DoM the health of a muecle aflbct its powerl Howl Does the tize of a muscle 
afleet its powerl What effect does the position of a muscle have? Mlua. a.? 
JBks. b. 7 How are the muscles sometimes placed 1 lOua. 1 Is it best to tie a 
bndaffe about any of the muscles'? What is the roost important thing for us to 



72 MEANS OF VOLUNTARY MOTION. 

lUtu, b. — "By proper muscular exercise the race-horse is trainod to 
his gracefiil speed 

llltu, c. — ^By proper muscular exercise the at first awkward more- 
ments of the musician's fingers become so easy that they seem a seoood 
nature. 

Jllu8. cL — By proper muscular exercise the tones of the voice become 
dear and distinct 

[what proper exercise is, and how to produce it^ will be better seen 
by and by, as will also many other things of great interest and utility in 
respect to the muscles. 

Sec. II. — The Tendons. 

The tendoDB are sometimes round, sometimes flat, short or long, as the case may be. 
See fif . 1, PI. 1. Sometimes they connect muscles with the parts acted upon, and 
Bometimes they are found acting as bands or loops to confine other tendons in their 
^ace as 86, fig. 1, PI. 1. They are exceedingly strong, and much better adapted to attach 
ua muscles to the bones than the muscular substance itself; besides, they can be con- 
densed into a small cord and yet be exceedingly strong, and thus gracefmneM of form 
is combined with great strength. 

Addenda. — Cellular Tissiie, Burs€B, Fat, Sfc. 

As the muscles must lie and move upon each other, it is very proper that they diould 
bo loosely bound together, and at the same time separated, as they are, by what is 
called cellular tissue ; as its name indicates, it is composed of cells. The sides ars 
very delicate. They communicate with each other, and are moistened with a laiger or 
■mailer amount of fluid. This substance exists between, within, and around ail the 
muscles, and allows them to move upon each other without producing the eflects of 
finction. At certain points where the tendons or other parts are subject to extraordinary 
pmsure, a strong bag filled with fluid, and called a bursa , is placed. It is sometimes 
only as large as a pea. It is not however filled out plumply like a pea, except in 
case of disease. Many otherwise vacant spaces are filled with fat, whicn, during life, 
is a kind of semifluid, found in clusters of little sacs. Its uses will be hereafter no wn. 



CHAPTER in. 

Motory Nerves. 

[As we do not know upon what particular property the power of 
contraction in the muscle depends, we cannot tell what particular caow 
is necessary to make it contract One thing is evident, however, the 
muscle is not powerfully contracted all the time, but instantly becomes 
■o when the mind wishes it The mind, therefore, has the abili^ to 
cause the muscle to contract There must be communication between 

Botieel Wut. €l1 llbu. b.t Hbu. e.l lUus. d.7 Deaeribe the teadonil 
DMcribe the cellular tissue 1 The bttXB« 7 The fat 7 What has th« ability to 
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the tnia and miucle, in order tliat tin nuiid maj exert an inflneoM 
iipco lli« miucle. If we oTaTriinn^ we shall find that certain nervet are 
ILe colj mean* which exist ; and that they are the means, is proved l^ 

i«ox apoa certain musdea. How the infiueoce ia exerted throngb 
Uiem ire cannot telL One thing is certain, the influence doea not act 
tbrnogfa the aide of the nerve, but onlj on the niuacle at iCa outer ex- 

lltut. — Almost an; nerce lies apoa or ia situated in mosctes between 
lb traia and its place ot termioatioii, but thuae muaclea are not ever 
"feted bj it 

Inf. — The influence exerted ia not at all like electricity. 



[How the ends of the nerve terminate in the moscle we no more 
buv than we do how thej commence in the brun. One thing ia 
certiin,— ] 

91. TTure are certain nerves through which the ntind can 
ttnae the mnscles to contract. 

92. T%e mind has the pmcer rf enaaiog an influence to 
n exerted through any one or aeveral nerves, according to 
tb« motion desired. 

93. 7%« influence exerted is called nervous, because it ia 
pHidiiced by means of the nervous system. 

Hg. 80. 




te nmacl* 10 Mauvi ! ThrouBh which juri ofiho nerve j«lh« InflunncB of Uw ne 
mud upon tb* nnHls 1 illui.l tn/.l i 81. Bf whumwuu can ihemlodca 
baraoHlM loesBirKil i RZ Cu iha mind aian u lufliMcica ihnnch uf nv 



* 



74 MEANS OF VOLUNTARY MOTION. 

94. The nervous influence when exerted, no matter what 
causes it to be so, will at once compel the muscle to oontraet 

The nerves through which the muscles are caused to contract, are not in fiict As 
Hune as those through which sensations are produced. They appear to be so oatoda 
the spinal column, but inside it, and near to the spinal cord, there are two what an 
called roots of the nerve. The anterior (front) and posterior (back). See fiff. 90. 

Exp.— If the front root be cut, certain muscles cannot be contracted. If the back 
one be cut, feeling cannot be produced in that part where the nerves commence. 

95. Almost every nerve existing between the muscles 
and brain may be considered as composed of two kinds, one 
commencing in the brain and terminating in the muscle, and 
called motory. One commencing in the muscle and termi- 
nating in the brain; called sensory. 



• CHAPTER in 

77ie Brain as a means qfj^roducing Motion. 

[How the brain assists in producing motion is not known. However 
it acts, in voluntary motion its action is caused by the mind] 

96. T/ie mind is the first cause of all voluntary motion. 

97. T/ie action of the mind in producing motion is of 
two classes — intellectual and emotional. 

Ulus. a. — We may by our voice merely convey an idea, but by the 
tone of voice, by gestiure, by expression, we signify what we think of it, 
how it had aflfected us. 

Ultts. b. — If a boy be asked to shout John, or any other word, he does 
it, but is soon hoarse and tired. . It is done intell^qally merely. But 
tell him to shout to another boy and request a ride, and he will do it 
with energy many a time, and feel no fatigu& His emotions are active. 

Inf. a. — If we wish to produce motions easily, we must have our 
emotions active and lively. 

Inf. b. — If we wish an animated expression of the oountenaDoe or 
eye, we must cultivate a good disposition. 

V 93. What is the influence called 1 if 94. What effect will the nervous influence have 
uiion the muscle 1 Describe the motory nerves'? V 95. Of what mav almost every 
nerve be considered 1 By what is the action of the brain caused 1 if 96. What is tfaia 
first cause of voluntary motion t ^ 93f. What are the classes of mental action 1 iZlwr: 
o.; JUMU.b.7 Jnf. a.% ittf.b.'i Inf. e.t Jnf. d,n Inf. €.1 f Sa When seleo- 
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Inf. c-^If we wiah a pleasant toDe of voioey we must cultiyate a 
good dispoaitioxL* 

Inf. a. — If we wiah to exhibit urbane manners^ we muat cultiYate a 
good dispoeition. 

Inf. e. — ^In abari> if we wish to be either attractive by our beauty 
>ivl gracefulneas, influential with our customers or neighbors, or useful 
to oin^ves by the labor of our hands, we must cultivate a lively and 
good dispositioa — all those traits that adorn both man and woman, and 
thus give a zest to the acticm of the musdes, which shall cause them 
to do all and every thing desired of them without fatigue. 

[A prosy walk, or any exercise of the musdes, is better than none ; 
but exercise should be our desire, not intellectually merely, but emotion- 
^y. After a time, the system of course will be exhausted, but for a 
loQg time will speaking or any other exercise be done with ease if the 
^^eart is only in it] 

98. When, selecting any avocation for life, we should 
®hoose one in the pursuit of which a lively state of the good 
^motions will be caused, as then the action necessary will 
^ easily performed. 

99. When choosing any kind of exercise, that will be the 
^st and easiest which is caused by a lively state of the 
disposition. 

[There are many points of importance in the management of the 
organs thus far discussed, in addition to those already mentioned. They 
'^^ be exhibited in the following portions of the work, when the why 
^nd wherefore can be given and easily understood.] 

* Hence a man with a good disposition will fatten his animals, or keep them on leM 
food than the cross and surlj person. 

^ any arocation for life what Should we regard 1 1 99. What exercise should we 

UtOOMl 



PART II. 



THE MEANS BY WHICH THE BODY IS KEPT IN A PROPER CON- 
DITION FOR THE MIND TO FEEL, THINK, AND ACT WITH. 

DIVISION I. 

THE MEANS BY WHICH THE BODY IS KEPT IN A PROPER 

STATE OF REPAIR. 

. »^^.-» 



BOOK L 

EXCRETION, THE MEANS BY WHICH THE PARTS OF THE BODY, 
AS THEY BECOME USELESS, ARE CARRIED OUT OP IT. 

[If we look into the organs we have thus far discussed, and obsore 
what is taking place, we shall observe that,] 

100. When the variotcs organs of the body are used, some 
of the atoms of which they are composed are undergoing a 
change, and in their new forms become useless in those parts 
wherein they were produced. , 

Jllus. — When a muscle contracts, some of its atoms become changed 
80 as no longer to be muscle, any more tlian smoke, gas, and ashes, are 
like the wood from which they were formed. 

[So also in case of the brain, or any other part, though the changes in 
the dififerent parts take place with very different degrees of activity.] 



fOne rwult 01 using the organs 1 IUus.1 Are the changes in all parui similar Y 
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101. ITiese changes are necessary to the aotion of the 
ofgan, where they take place, as the change of wood to the 
production of heat. 

[As also it is necessary iliat tlie ashes, gas, aod smoke, be carried off 
**^ caae of buniiiig wood, so] 

102. The tiseless substance resttltitig from the action of 
^te muscle or other part, must be removed as speedily as it 
^* produced. 

[For this purpose nothing could be better adapted than a set of 
^^bes o(»nmencing in all parts of the body, and having constantly a 
^^^^^neut of fluid moving through them. If then the useless particles firom 
^^7 part) should be caused to pass into the current, they must be 
^«rried away by it Such a set of tubes are .] 

CHAPTER L 
The Veins. 

The veins are fleshy tubes, commencing m or near almost every part of the bodv 
^ lai^e as the point of a needle. As the drops of rain unite to form rivulets, whicn 
'Smiting form brooks, by the confluence of which the noblest rivers are produced— so do 
the veins, at first too small to be seen by the naked eye, unite to form larger ones, till 
mt last ^oee are formed, which we so distinctly see on the back of the hand or elsewhere. 
They commence within the body as well as near its surface, and with one exception 
they all empty into the right heart, as represented by fig. 1, PI. 3. Those from the 
upper part of the body, unite and form one great vein which opens downward. Those 
from tne lower part of the body, with one exception, unite to form one great vein 
which opens upward. 

1 03. The stibstance which passes into tJie veins undergoes 
no change while there. 

Inf. a. — ^The veins are merely a set of tubes, to allow the useless 
substance to pass from all parts of the body, where it has been produced, 
to the right heart 

Inf, h. — ^There must be a constant current of fluid flowing into tlie 
small extremities of the veins, and through them into the heart. 

104. One nf the uses of water ^ is to act as a vehicle to 
bring useless substance from all parts to the heart. 

f 101. Are the changes important 1 Will any heat be produced while the wood re* 
mtimi as wood in the stove I T 102. What must be done with the useless sabstaacel 
What wmild be adapted to such a purpose 1 Describe the veins 1 T 183. b the rab- 
■tanee in tha vaina enangedl Inf, a? h^, hi f 104. One of the uses of waterl Do 
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Inf, — That the proceas of excretioD may take place perfeetlj, it ia 
rery important that water be used m proper qnantities. u is impcntant 
to uie stadent, the laborer, and to all who woold have the action of thdr 
organs healthftil and lively, and thereby productive of pleasant sensations. 

[Hie veins should of course be so constructed that their contents 
cannot be pressed back into the parts from whidi they came, as woold 
be the tendency firom the pressure to wiiich the various parts of our 
bodies are subject] 

YSz, 81. Tht valve* of the veins are bo au 

^ tached (fig. 31) to one aide of the vein, 

tiiat they will allow the blood to flow 
lotoord the heart Ifit attempt to flow 
baekj it epreads the ralve out acrov 
the rein, and thue obetmcta its own 
courae, andcauaea thoae Httle ** bandi- 
ee" aeen after preaaing the Teuis oa 
the back of the hand. 

105. On cuxaufU of the 
valves of the veinSj the mb- 
bing of any part will cause the blood to flow more rapidly 
toward the heart. On the same account the contraction of 
the muscles will have the same tendency in respect to those 
veins in their vicinity, upon which, by contraction, they pro- 
duce pressure. 

If constant pressure be made on the veins, the flow of blood through 
them, instead of being accelerated, will he retarded or altogether 
stopped. 

Iftf. — ^Tight dothing or any bandages, must be very injurious. 




CHAPTER n. 
Eight JSsart. 

That which ia commonly called the heart ia a piece of deoae lean meat or mniele, 
having in it certain holea or caritiea, lined with a beautifullv delicate membrane. It 
might alao be called a hollow mnacle or muacular pouch, narinf very thick atroog 
■idea. It ia about the aize of a clenched hand, ia heart«haped,and aituated dire^^ 
back of the breaat-bone,itaamaUextremiqr prelecting a little to the l«ft of it, 5 4, flg. SSL 

people MoaUy, when they uae water, think what they are wing H fori How then 
AauaperaoDknowbowmuchtouael To whom ia a knowledge of the oaae of walar 
imponantt Whyl Howahoold the veina be oonetmctedl Deecribe the ralveat 
ilOS. What tffea has nibbing 1 WheawiU robbing be baMfleiall Whatelleahaa 




Jmiftd u 10 allow ilw blood it , — __. — — — „. 

>uj IL Pig- 36, reprfwmta llio righl hetn ; ■ tit Lhe Itr^ reiu, farmed ft 
I'Me or Aa loHiir pbtIb. « iA. Item tlJ Lho«e o1 lhe upper paite. a atuirict*. r ■■ 
nairid<i.PA,lalM uUed lunc or pulnwniirT erterr. T v. plua of nlTea. 8[B, pl«c* 
«fMliEti,of ilioKiionof wKiehflg. 34ginH!i funciful repruenuiim. l^wnllDM 

• Anwf rorm oTputagl^a — '* 

Fig. 83. 
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i06. 2%e isse of the right hearty is to receive the blood 
gathered by the veins, and by contractions pour it into and 
through the lung arteries. 

Illus. — If a bladder be filled with fluid, and we graap it suddenly 
with the hand, the contents will be thrown out with a jerk or spirt 

[So it is in case of the heart Its lining may be considered as a bag 
or bladder, about the sides of which are thousands of muscular fibres, 
entirely covering it, and acting like so many delicate and dosely jdaeed 
fingers.] 

107. The frequency with which the heart shmUd contract^ 
will depend on a great variety of circumstances. The 
average is about 75 times per minute, in case of men ; about 
80, in case of women. 

[If we compute the labor of the heart, as discharging but one ounoe 
of blood at a contraction, and suppose that there are only 64 per minnte, 
the result will be — 4 lbs. per minute, 240 lbs. per hour, 6,760 lbs. 
(nearly 3 tons I) in a day and night Or if we say a pound of blood 
measures a pint, it will amount to more than a barrel in an hour. 
Astonishing I But this is not the half if the truth were told. What is 
all this for ? Let us follow it and see. In the lung artery we find it 
dividing into two currents, following one of whidi we find, in a few 
inches, it divides and subdivides, the divisions growing smaller and 
smaller, till finally they terminate in a net-work of tubes smaller than 
hairs, and so near each other that the meshes are not as large as the 
diameters of the tubes or vessels. From their minuteness, they are 
called capillary (hair-like) vessels. Upon examination, this net-work will 
be found upon the sides of what are termed air-cells.] 

nius, — Suppose soap-bubbles scarcely as large as the «naj|<Mtt 
mustard seed, and on the sides of these the beautiful net-work 
described. 



[While watching the blood in its passage through this net-work, ( 
net-work upon a single cell, exceedingly magnified, fig. 3, PL 8) we shall 

muscular exerciwi Eflbct of constant preamirel Whyl Inf. 7 Describe the zMit 
heart 1 1106. Use of nght heart 1 lliua.7 How may the heart be connderadl 
1 107. How oflen should the heart contract 1 How much labor does the hssit 

Grformi Have you counted the pulsations of the heart 1 Have you computed its 
x>r on your slate ? If we compute the beats as 75, and the capacity of the Matt ■• S 
ounces, what will the result bel To where does the blooa go fimn the hssitt 
Xtascribe the capillary Teasels 1 /Sut.? What is observed to take plKft as tt • Uool 
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observe it pasaiiig through yarioufl changes. Firsts its change of color— 
wben it came from all parts of the body, aod while in the veins, right 
heart, and the lung artery, it was of a very dark red — sometimes called 
porple or even black.] 

UluB. — ^This then is what gives color to the veins beneath the skin. 

[While passing through the net-work, it changes to a brighi ver- 
' milkn. Second, if more particularly examined, we find that certain 
wbfitances leave it and pass into the air contained in the air-cella.] 

Exp. — ^If we have a jar with an open bottom, and place it horizon- 
tally in a pail of water, we can apply the mouth to the nose of the jar 
uia suck all the air oul^ till the water rises to the mouth ; we can then 
blow the air back again, and fill the jar with air which has been acted 
on by the blood in ^e lungs, and receive some ot the substance which 
has been discharged from tiie blood into it. If, when we take away the 
mouth, we quickly place a lighted candle or match into the bottle, the 
toe wiU be at once extinguished 

108. TVie object to he gained by the cwtion of the right 
iieart is to have the blood returned through the veins, sub- 
ject to the action of the air. 

Inf. — ^The quantity of blood thrown out is so great, a very large 
qoaatity of air would be supposed necessary. 

109. The importance of the air may he judged of from 
the immense quantity of blood subjected to it, as well as by 
the important fact that, if a person be plunged beneath the 
water from two to five minutes, he will die. 

[He dies, because he cannot receive air, to extract from the blood 
the substance which accumulates so rapidly, that in this short space of 
time, it acts as a deadly poison. As it is naturally produced and must 
OQostantly exist in the system in small quantities, it is not poisonous 
until ihe instant it accumulates beyond the necessary and natural 
amount What is desirable, therefore, is, that by some means a con- 
stant supply of pure an* shall be brought into contact with this constant 
flow of blood. How admirably this is accomplished we will now 
obeenre.] 




iMmtl WiuU Mouu IPS judge or laequattmy or sir rtquuM I i iw. how mtsf tto 
JaygftsBM 0f air bojudied off Wl^doas <ke %o«BiMf ponondiol bajMdl 
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The LuTtgi and Breathing Apparatus. 

1 1 0. Tlie means by whiclt the Mood and air act upon < 
other, ma; be considered under three headB. 1st. ThoK 
wbicli the blood is brought to and carried from the air. 
Those by which the air ia brought to and carried from 
blood. 3d. The process which takes place as the blood a 
air act upon each other. 

[It will be beat U> vaiy sotnuwliBt fnun the order Lere mentiootd. 
Sec- 1.— The Lungs. 
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iheripsawiUmehoitar. ___ 
enllleluba ia focmtd wbich (nH* 
down u far u back of Um dhm 

bifurcateB, a branch pajaiDC to aeh 
aiilc, » ann In ig. 36. ^illswinc 
ens nf Ihem. wa goon aH it diTiAlf 
ani] aulidivtillnf , III! atlantba Mba 
an Kurccly larger than hain. 

[Some suppooe tbat in the 
aidea of the amalleT tabes, 
at leuBt,a certaio amotmt of 
muKular subatAnce will be 
fouiKl, by the coDtraction oC 
which the tubes will be leoMoed 

alr.pdSHgca^ ■■ a fltiin lijiln$ cba 
Dcaa. IbnHl. and windinpe, ud u 
exlnmJiifiB of the wiitdpfn lorawd 
into ih* delkau atr-MUa. 'Matt 
menliftned. It la eonaUfiUj loM- 
caud bji glacT mbitaiKs, imeti 
tib«Ui4irbiiflofuiag(,buluibaaJth 



■ b; trUch tbs MBiid ud bit « 



TIIE LUNGS AND BREATHING ArPARATUS. 83 

111. Tlte receptcucles of the air arc therefore composed of 
two classes of parts. I st. The framework of tubes, the use of 
which is to allow the free passage of air through them, and 
^ist in producing speech. 2d. The mucous membrane 
liniog the pipes, and forming in the most delicate manner 
the air-cells. 

Inf, — As the air acts through the sides of the air-cells on the hlood, 
It is important that their inner surfaces be not thickly covered by any 
^d substance, or things which will obstruct tlie free passage of the air. 

[Wiien a person has taken cold, and at various other times in case of 
disease, there is so much substance covering the inner suiface of the air- 
passages, that the air does not act effectually.] 

112. Tlie reason for tJte arrangement described is, that 
there may be a great extent of surface, and therefore a great 
quantity of blood presented to the action of the air, in a 
small space. 

[One author has computed no less than 180 millions of air-cells in a 
single pair of lungs, and thus there is a greater amount of surface in the 
lungs than on the entire outer surface of the body.] 

The blood- vessels through which the blood reaches the air-cells, asah'cady described, 
commence at the right heart and pass dkectly to the two divisions uf the windpipe, and 
following it divide as often as it divides, thus reaching the net-work of every air-cell. 
8ee fig. 2, PI. 3. After the blood has passed into the net- work, it flows througrh a set of 
veins which follow back bv the side of the windpipe. Of these there are ai'east two. 
Therefore, if the windpipe be cut across, three blooa- vessels will also be cut, otu through 
which the blood is passing to the net-work, and two through which it passef 'rem the 
net-work. 

1 13. There are three Jdnds of blood-vessels througa which 
the blood visits and returns from the air. 1st. The arteries. 
2d. The capillaries 3d. The veins of the lungs. 

[Though Uie parts already described are so numerous, there are 
millions of each, and it would seem as if the whole would make a com- 
pact mass.] 

1 14. TItere are yet almost innumerable small spaces filled 

eoMidered 1 Describe the windpipe 1 Is there any muscular substance in the sides of 
the windpipe 1 What is the mucous membrane 1 V HI. How are the receptacles of 
tha air compoaedl Inf.1 v 112. What is the reason for the arrangement in the 
luogal Describe the blood-Tesselel v 113. How mai^ kinds of bloodrTsesela are 



84 EXCRETION. 

with a delicate substance, '' the substance of the lungs" or 
the parenchyma of the lung, etc. 

The precise use of this is not knowa It appears to possess a high 
degree of useful elasticity; that is, if it be compressed, or spread, it 
resists to a degree, and springs back to its natural condition when the 
force is removed. 

Exp, — Obtain a pair of uncut lights or lungs of an animal, with a 
mece of the windpipe attached. With a tube, blow into the pipe and 
fill all the air-cells, and the lungs will be enlarged and appear beautifully 
As soon as the mouth is taken from the pipe tJ^e lungs contract instantly, 
and with considerable force expel the air. 

[Whether the force is entirely dependent on the elasticity of the 
parenchyma or on the action of the muscular fibres, which are thought 
by some to exist in the smaller dlvisicHis of the windjnpe, is not certain. 
This, however, is true:] 

115. 2^he lungs have tJw potjoer of expelling the air, if no 
overpowering force retain it in them. 

[I shall call this power the contractile power of the lungs.] 

[To complete the lungs, three things more are necessary. 1st A set 
of blood-vessels for removing all useless substance and nourishing the 
lung. 2d. Nerves through which influences act frcnn and to the lui^ 
8d. A covering for all these parts — ^this is called the pleura (lung pleura), 
and forms the beautifully delicate external of the lung. Besides these, 
are found some cellular tissues, and certain tubes or vessels, called lym- 
phatics, the use of which is not positively known.] 

116. The lungs are composed of nine classes of parts. 
1st. The cartilages, yellow ligaments, and perhaps the mus- 
cular substance of the windpipe. 2d. The mucous mem- 
brane. 3d. A set of three kind of blood-vessels. 4th. The 
parenchymatous substance. 5th. A second set of three 
kinds of blood-vesgels. 6th. Nerves. 7th. Cellular tissue. 



tfierB throagti which the Mood flows in the lungs 1 What and where is th« pareadiT- 
loatotts subMance 1 What exp. is mentioned 1 Hare you tried iti Wtio will obUtt 
and prepare and bring a pair of lungs (calves will be too firm) at next lesson Y f US. 
Will the power of the l«i|i azpel the air 1 What will the aathor call this p««irt 
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Sth. Lymphatics. 9tL The pleura. See 1 and 2, fig. I, 
PI 3, and 1 2, fig. 28. 

[We now desire an arrangement^ by which air can go into and out of 
the air-cells in large quantities.] 

Sec. II. — Breathing Ajyparatus. 

[In order to have the lungs filled with air, it is necessary that they 
•* placed in a box, in which there is no opening, except for the winii- 
pipe and blood-vessels of tlie lung, and those must perfectly fill the 
filing. If the box be enlarged in all directions, and if the top of the 
^dpipe be opened, the air must press in and cause it to be filled, unless 
^e contractile power of the lung is greater than the inward pressiu'e of 
^e air. I^ again, the box be smaller, the contractile power of the lung 
"^ expel the air from it, or the pressure of the sides of the box on the 
lung will accomplish the same. Ordinarily, however, as the windpipe is 
vpen, the power of the lung will act so quickly that the sides of the box 
can not touch the lung itself Perhaps by figures this can be better 
understood. Let 15 represent the pressure of the air upon the inside, 
and 15 the pressure on the outside of the lung; 10 represents the con- 
tractile power. This 10 acts with the 15, outward pressure, making in 
all 25 to overcome th6 15, inward pressure. As soon as the lungs are in 
the air-tight box, and tiie box begins to enlarge, we begin to take off the 
external pressure, leaving only 10 to contend with 15, inward pressure, 
which of course overcomes and forces the lung outward, and towards 
that part of the box which is enlarging. As soon as the box begins to 
contract, the outward pressure is added to the 10, and 25 will again 
overcome the 15, inward pressure. If, by nervous influences, the 10 could 
be diminished each time the box is enlarged, and increased when the box 
contracts, the process of filling and emptying the lungs would take place 
more easily.] 

117. 7%^ apparatus by which ilie air vi caused to pa^ 
into and out of the lungs, consists, 1st, of the two boxes, in 

Upon what part of the lunzR does it depend ] To complete the lunss what more is 
necessary ? Does it seem as if there could be any more parts in so smuH a space 7 U 116. 
Of how many parts are the lun^s composed 1 To have tne lungs filled, where must they 
be placed 1 li the box be enlarged what must res^ult ? If the box be made smaller 
what? Is the windpipe usually open 1 When is it closed? With the black board 
will you show what the author means by the numbers he has used to represent his 
UeMl If bv nerrouB influences the contractive power could be increased and di< 
ninMiad, wnat would bo the reaultl f 117. Of what doM tha broathing ^>paratiH 
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each of which la placed a long ; and aecoodly, of a mu 
arrangement, by nhich the boses can be enlarged 

diminished, 

118. 'If te boxes are composed of a framework and U. 

1 19. The framework is composed of faaok-bone, the 
and their cartilages, and the breast-bone. 

fig. 86. The 12 TBTlebiB, ' 

^ below ihe mick, limn I 

trsi back pan oT lbs ciM 

^d'dirwf^wi'rir'irs. 

■irlpi of cBr1iIag« an m 
wiih ifao cutilup of I 
called ana ling, das flg. 
11,11 the canilsgsi, 10 

120. Theuse. 
bacJc-iones in tJu 
cess U very impoi 
since the carti 
or intervertebral 
stances of it eze 
infittence in enia 
and diminiabing 
frame, as mnst be evident. 

121. 7%e His are of use in enlarging and diminii 
the box ; ae when they come down and onrre ronnd, if 
are raised the chest mnst be made larger in crery dire) 




llUa. — If a person place his bandg 



le a full breath, his riba wilt 
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be raieed u[ 



ia of his chai 



up and hia cheat et 
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{It ia not the reMptiim of air which enlarges his chest, 1: 
aJiq^einent of his chest which admita the reception of the air.] 



122. 7^ cartilages are of great use, since beiog elaetio, 
when the ribs are raised up, the eartiiages tend to spring 
them down, and when the ribs are lowered the cartilages 
tend to raise them agaio. Thus they assist both in enlarging 
ud diminishing the oheet 

[Th«r peculiar form and nnangement ta well worthy of note. In 
st remarkably ndapted in tlieir duty.] 

»1 Die ribpleun 

'lB''nS,'cloSnK sera, ibn 
cheil ID the back-hnne, and tfta.TUlg 
sn, aa ii ihown by fi^. S7 ind sl 



[Tbii£ on each aide nre fonncd two 
air-tight boxej, the sides and bottom of 
which, and indeed we may friilj aaj, 
llie (op and back, are movable, Tlie 
heart and large blood-Tcssels are situa- 
eourely. The 
winJpipe leads down, and niiitiiig to the 
bl(mi!-F(-«-*oU. etc, which form what 
of the lungs, pan 
through the sides of the box, perfectly 
closing tlie opening. At once, there- 
fbre, the air presses through (lie wind- 
[Hpe into tlie air-celU of tlie lungs, and 
fills them out till the luug completely 
fills the box. 
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123. TIte ttse of the m: 
aitached to the ribs is to nui 
ribs in the process of inspin 

124. The use of the 
phrctgm is to lengthen the 

by drawing down the bottom of it. 

Inf. a. — The bottom cannot be dT&wii down williout moving 
eveiT thing below it. 

Inf. A.— Since the port of the body below the diBphragm ia pei 
filled with one organ or another, fi%. S, PL 3. they cannot be i 
without the sides of that part of the body dietend. 

niu». — If the hand be placed on the abdomen, and a fiill 1 
inspired, the ^dee will be noticed lo distend. 

Inf. — Any clothing- or bandage pUced tighUy about flie abc 
mtut prevent its easy disteotion, and of course easy breathing. 

The muKuIir ippiraliu by nhich ilieair i«EipelleilcoiiBiiwchiiflyofibBB 
ths hip bones btlow, as M^ °ii Bg. 1, PU. 

125. The vse of the muscles just described is, by 
traoting, to draw down the ribs which have been raised, a 
the some time press in and npward the organs of the i 



[Thua, to increase the ei^e of the right and left chest, ae the 
may be called, we have the ribs raised, or the diaphragm contract 
both, as in fig. 40 and 41, and the dieet rises from the continuous 
dotted lines. Its bottom is depreased from the coutiDuoi^s to the < 
linea, and as a result, tbe sides of the abdomen from the positioD i 

wlmalil Who will \Tj v> obuin ■ ptse« of ooel • 123. Vm of ih< ean 
BaMOH) 11M. Uh of chs dl^ihiuml M.ai M.h.1 JUih.T iari 
srito lb* moKulH apruww br which air ti «inlled1 HIE. Uk oT ilii n 
Jim dHcrlbcd I Whu naj tbt b«» be urawd 1 HBwiiu7UM7l»ealar(ad1 
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mu take thst of the dotted lines. To j<imiiiiati the ufa of Om 
■a omtract the udes of the abdomen, and thiu depKM the rib* 
90 the diaphragm.] 

126. In order that 
there may be a large 
quantity of air acting 
on the blood in the 
Inngs. it ie aeceasary— 
let. Tiiat tho oartjlaget 
of tlie back be perfectly 
elastic and pliable. 2d. 
Tbat the I'ibs more 
freely at their jointe. 
3d That the cartilage! 
which are at the front 
ends of the ribs be 
elastic and perfect. 4th. 
That there be nothing 
about the ribs to pre- 
vent their rising, nor 
Kaj thing about the 
abdomen to prevent its 
distention. 5th. That 
b; exercise the mnsoIeB 
bo strengthened and 
rendered capable of 
their duty. 6th. That 
the organs of the abdo" 
men be neither too full 
on one hand, nor too 
empty. 

/«/. a. — A nettat ebould 
nerer vear tight dotbii 

Inf. h.— 
not confine 
any Miepoatiaii. 
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Inf, e. — A person should not be sedentary in his habits, but stir aboat 
out of doors, ffo up hill and down, and take such exercise as will cause 
forcible breaming. 

Jnf, d. — A person should sing, read aloud, redte, eta, every day. 

Sec. III. — The Air and its Action. 

127. Pure air is composed of three kinds, called oxgyen, 
nitrogen, and carbonic acid — (this last is composed of two 
things, carbon and oxygen,) — in the proportions of one-fifth, 
four-fifths, and one part in two thousand. 

128. 77ie air toe breathe auZ varies in different cases, but 
there is less oxygen and more carbonic acid, and much 
watery vapor, containing also several ingredients. 

[There are three ways of accounting for these being so — 1st. It may be 
supposed that wiien the air enters the air-cells a part of its oxygen dis- 
appears by passing into the blood, and becoming part of it, while at the 
aame time carbonic acid leaves the blood, miogles with the air, and is ex- 
pelled with it 2d. It may be supposed that a part of the oxygen unites 
with carbon, wliich leaves the blood for that purpose, and that thus car- 
braxic add is formed. 3d. It may be supposed that both processes take 
place at the same time. One thing is certain,] 

129. The air which Jias once been expelled from the lungs 
should never be re-breathed, for two reasons — 1st. It does 
not contain as much oxygen as is necessary to remove the 
impurities of the blood. 2d. It contains too much carbonic 
acid, which is very deadly in its effects. 

[Since, without the air contains sufficient oxygen, the poison will not 
be prevented from accumulating in the blood, it is essential — Ist. If we 
would enjoy those pleasant sensations which arise from a healtliful con- 
ditian of the internal organs, or an active state of the external organs of 
Bensation, that we should be carefril to have our rooms well ventilated. 

do we diminish the sides of the chest 1 Is there any direct connection between the 
cheats 1 Can one be enlarged except the other be 1 (Yes.) Is it desirable that a large 
quantity of air act on the blood in the lunpsl IT 126. How may it be caumd to acti 
*|f. ai Inf. bJ Inf. e.7 Inf. d. ? IF 127. Of what is air composed? ir I2a Are 
the eonatitupnts of the air we exhale always similar 1 What three ways are there for 
Mcounting for the difference between the air we inhale and that we exhale 1 V 129. 
For what reasons should air not be re-breathed 1 For what is ventilation necessary 1 
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*"• If we wish to acquire knowledge, or communicate it to others, we 

"^^d have our rooms ventilated perfectly. 3d. If we desire to labor 

^'^ctualljr we must vefitilate our rooms. 4th. If we wish to enjoy 

j^^ect repose, we must have our sleeping apartments ventilated. 6th. 

^e would be beautiful or animated, it is essential that at all times we 
fin 

^tild have all our rooms ventilated.] 

^^* Inf. a. — On every accoimt it must be bad econemy not to have our 
^^f^tirches, halls, school-rooms, parlors, sitting-rooms, bed-rooms, and shops 
■U ventilated. 
Inf. b. — A teacher must not expect his pupils to make rapid pro- 
iss ; the scholar must not expect the teacher to be pleasant, Uvely, 
id fkitbful ; an audience must not expect a speaker to be interesting, 
^T)r a speaker expect his audience to be attentive and pleased ; nor can 
"^y entertainment or party prove in tlie highest degree satisfeictory, 
'^^Jaless pure air is constantly m-eathed by every iadividuaL 

[A very good way, in many cases, La to have a tube lead from out of 

^ioors under the floor, and open quite close against or under the stove, 

'^^UB insuring a rush of air directly to the stove and preventing it from 

^2reeping in through every crevice, and flowing to the fire over the feet of 

"tJioee occupying the apartment An opening should also exist in the 

Xipper part of a roonr to allow tlie air to pass off.] 

[The value of pure air will perhaps be more highly estimated if one 

thing further be noticed When a person has inhaled the air he at once 

l)egins to expel it, siace the air scarcely begins to act on the blood till 

the lungs b^in to contract on their contents. When the air has been 

expelled he waits a greater or less length of time before he inspires the 

air, for two reasons — Ist Because then the blood and air which still 

remains in the lungs are acting upon each other most efficiently ; and 

2d. That there may be time for the bad air to escape from the vicinity 

of his lips. This it does because being warmer than the air it rises.] 



CHAPTER IV. 

The Left Heart. 
[If we examine the blood that comes back from the lungs, we find 
that it ia in part composed of various useless substances, the lungs have 

Inf. a. 7 I^f. b. 1 What is sometimes a g[ood way to ventilate a room 1 When is the 
longer time between inspiration and expiration, or between expiration and inspi- 
ntKm 1 Why does a person wait 1 What found in the blood returned from the lunss 1 
Row can the remaining substances be removed 1 What hare the lunge removed 7 Has 



92 EXCRETION. 

not the power to remove. They can only be removed by the action of 
certain curiously formed parts, each most beautifully adapted to its 
duty. That substance which would be mostnmmediately deadly if 
accumulated iu the blood, is removed by the lungs. It is not absolutely 
essential that aU the blood now Iravel directly to another excreting 
orgaa Yet, it will not be proper to have any kind of the useless sub- 
stances remain in the blood long. The whole of the blood must there- 
fore ere long be subjected to all the parts that are necessary to comr 
pletely remove all useless material.] 

130. In order to have the useless material contained in 

m 

the blood removed from the hody^ at least three things are 
necessary — 1st. The blood must be carried to, 2d, some 
organ adapted to remove it from the blood. 3d. And there 
must be a communication between this organ and the sur- 
face of the body. 

131. To fulJU the first condition^ i^e blood which comes 
back from or has passed through the lungs, is poured into 
the left heart. 

The left heart is constructed almost precisely as the right one is. 

132. The use of the left heart is to receive the blood from 
the lungs, and by contracting pour it out into a tube called 
the aorta. 



CHAPTER V. 
Systemic Arteries, 

Systemic arteries is the name of a tube and its divisions, commencing at the left 
heart and leading into all parts of the body. The branches of this tube or vessel hara 

Particular names, according to the part in which they are found. See the red part of 
g. 1,P1.3. 

133. T}i£ arteries are ofu^ as tubes, to allow the blood 
to be poured through them to the places where it is required. 

all the blo(Hl been subject to the action of the lungs 1 Must it all be subjected imm»> 
diately to the action of the other excreting organs? What is not proper 1 Whatia 
said of the whole blood 1 IT 130. To have the useless material removed, what things 
are necessary 1 IT 131. To where does the blood come back from the lungs 1 How la 
the left heart constituted! VISS. Use of the left heart 1 Describe uie eystemk 
arteries 1 Why their apeciac name 1 v 133. Uaa of tha vyatamie artariaal Daaerttia 



THE LIVEK. 

n an of DH in tc 
[The blood does not change whQe in the orteriei.] 



CHAPTER VL 
Tke Liver. 

-.»^y fwiWtowomoflhe bnnchei of lbs ptU anery ve ghall iirlra u Ih* llTn. 
I^*>*| ■• •HT limilv. In miiM iNpecu, id wbal ne should Aitd in anr anima]. II li 
_J=«>il4,Bg I. PL. S,iiiiharighnide, clowmniatthodiaphnigin.amlof cDunehM* 
!2J>-».i upper laHacr, aMD from abore (n fig. 42. 1u uoiter aurlice ta coaeaira,ud 
^^«>rroiiib«]ow Lnfij, 43. liLiiliickinthBceDiraofiherighiilde, becomlnf ihimer 
Pig. 43. Fig, 43, 
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Lne rmm the blood. Fhhd Uh 
LLb canof couth pan ^m IfaB 

134. The liver an- 
Hoers the require- 
ments of an organ 
adapted to Ailfil the 
datiea of excretion. 

135. The liver Tnay 
he considered of uxva 
separating a certain 
amount of a cerbun 
kind of uaelesa rob- 
stance &oin the blood. 

[The blood wbicb rs- 
nudni oRerthe Beparatkn 
of the Inle, pnnwyi iolo 
veina and retams to tba 
right heart The reaMO 
whj the Uvet Bhmld b« 
placed where it is, is, tliat 
oUier dattei maj be (tal- 
filled bj its nuMUs M 
hereafler ahnwn.] 



CHAPTER Vn. 



moDnl of ntsluKe li coulanUy puiliig Inlo tti* aseoDl 

( 135. Vm orihs Unrl Tha tilwd which li lut fanaai 

^n now RininHtl Describe iha ncond ■tomuh 1 f 131 



THE KHINBTS. 



136, The teoond itomack and colon answer the require- 
"^^Snti of an organ, adapted to fulfil tlie duties of esoretion. 

137. 7%e second stomach may beconsidered of use in 

^^^'^urating a certun amount of a certain kind of naelesa anb- 
"^•^uice from the blood. 




138. The kidneys amteer the 
conditions required of an excreting 

organ. 

1 39. The Hdneys may be con- 
siflered of use, by removing from the 
blood a certain amount of certain 
kinds of useless substance from the 

[If tee examine what ti mnoved by the 
Icidneyt, we find imetimei that a large, at 
othert a wry mtidl qvantity of waler, in 
whidi in <)inolv«d or mwpended a lar^ or 
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•Dudler quantity of aolid substaDce; The varying guantity of water 
worthy of especial notice.^ 




CHAPTER IX 
The Perspiratory Glands. 

If we return to the main artery we shall find a great multitude of its branches, leai 
mg us to certain parts of the skin, called the perspiratory glands. These are scarcely 
as large as mustard seeds. They are chiefly composed of a coiled tube of exceeding 
delicateness in every respect. It also leaos to the surface of the skin, where it termi 
nates. Ite opening being what is called a pore of the skin. See fig. 1, 6 &; 7. Ther 
are millions upon millions of these glands and their opening pores, and thus there i 
an almost incalculable extent of surface in the tubes, in the sides of which are th ^ 
capillary blood-vessels, in which the cutaneous (skin) arteries to a great degre* -^ 
terminate. 

140. The perspiratory glands answer the requirements 
of an excreting organ. 

141. The perspiratory glands maybe considered of %ise^ 
by removing from the blood a certain amount of certain 
kinds of useless substance from the blood. 

[If we examine what is removed from the perspiratory glands, w© 
shall find that veiy various quantities of water are removed at different 
times, containing a greater or less quantity of solid substance. We 
must distinguish between this and the oily substance generally found in 
greater or less quantity upon the skin. This is formed in glands called 
sebaceous (oil producing), the tubes of which sometimes open directly oo 
the surface, but more usually in the hair tubes, fig. 1.] 

142. The use of the oil is to keep the skin in good con- 
dition, prevent cracking, etc., and to ward off the effects of 
external objects, etc. 

Inf. — It is very important that a good supply of oil be caused to flow 
out upon the skin. 

143. T)ie action of the skin is especially worthy of our 
notice. 1st. Because the duty it ought to fulfil is of great 

What do the second stomach and colon answer 1 ^ 137. Use of the second stomach? 
Describe the kidneys 1 1^138. What do the kidneva answer 1 1139. Use of the 
kidneys 1 Describe the perspiratory glands? What do the perspiratory glands 
answer ? How ? Use of them ? VlTnat shall we find removed by them ? where is 
the oil of the skin formed? Um of it? h^, 7 f 143. Why aetioa of «idn worthy of 
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importance. 2d. Because being so exposed as it is, it i« 
especially liable to derangement 

144. TTiat the dvty of the perspiratory glands may be 
Polfllled, it is necessary — 1st. That they should receive 
blood. 2d. That they operate upon it. 3d. That there be 
a free exit from the gland to the surface. 

145. ThcU a proper quantity of blood be received by the 
glands — 1st. Exercise of the muscles must be taken ; for 
fchis, as every one knows, causes the blood to flow more freely 
Ihrough all parts of the body. :^d. The skin must be 
rubbed, for this circulates the blood. 3d. The general 
health must be good ; for every one knows that in good 
health the skin is more full of blood than when a person is 
feeble, for then the skin is usually bloodless. 4th. The 
skin must be protected from too long exposure to the cold. 

[How loDg a person may be exposed to the cold, whether air or 
water, depends upon many circumstances. It should never be until a 
sensation of chilliness is produced, for this rarely occurs when there is a 
good supply of blood in the skin, as hereafter shown ; this will depend 
upon the natural constitution, upon the health, and the weariness or ex- 
haustion of a persoa] 

146. That the glands may operate on the bloody it is 
necessary — 1st. That they should be in good health. 2d. 
That the general health of a person be good, and his system 
unexhausted. 

147. TJhot the excretion may be poured out upon the skin, 
its surface must be kept clean, by rubbing, washing, friction 
of the clothing, etc. 

[There is great likelihood that the excretion, the oily substance, and 
the dust of the atmosphere will form a glazing or gum upon the skin im- 
leas it is frequently attended to and cleansed. How frequently this must 

notice 1 V 146. What ia necessary that a proper quantity of blood may be received 1 
How long may a person without injury be exposed to the cold 1 ]46. That the glands 
may operate on the blood, what is necessary 1 ^ 147. That the excretion may be 
poiina oat what is necessary 1 What is likely to be the case ? How frequently does 
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be done is not certain. The frequency will differ in diffsroit 
Some think once per week sufficient, and others think every daj essential 
to health. I suppose twice or three times per week absolutely necessary 
for the most perfect state of the skin.] 

148. The amount which passes out from the body by the 
action of tJie skin is so great — being found by experiment no 
less than from 1 to 5 pounds every twenty-four hours in 
health — that great care should be taken to keep the clothing 
worn, during the day or night, clean. 

Inf. tf .■— The bedding should be aired every morning by being thrown 
open, and every few days by taking it out doors. 

Inf. h. — There should be different clothing worn next the skin at 
night from that worn during the day, that it may be aired meantime. 

[The frequency with which the clothing should be changed wfll 
depend upon many different circumstances. Some think that to change 
the clothing worn next the skin once per week is sufficient But I think 
that twice or thrice per week is seldom enough.] 

Review of Excreting Organs. 

149. The excreting organs agree in three things. 1st. 
They receive blood through the arteries. 2d. An extensive 
net-work of capillary vessels exist in each. 3d. They sepa- 
rate useless substance from the blood. 4th. They communi- 
cate with the surface of the body. 5th. The blood flows 
from them through veins. 6th. Their vigorous action 
depends upon the reception of blood, and upon their own 
and the general health. 

150. The excreting organs differ in their forms, color, 
positions, structure, and the character of the useless sub- 
stance they remove from the blood. 

151. Though the immediate effect of want of action is 
greater in case of one excreting organ than of another, yet, 

the author think a person should bathe 1 H 148. How much substance is removed by 
the sicin 1 Inf. a. 7 Inf. h. 7 How frequently should clothing be changed ? What 
kind of sensations ought to be produced by proper bathing and changing the clothingl 
What effbct ought to be produced upon beauty 1 H 149. In what do the excreting 
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e 

^ ^ short time the inaction of any organ would produce 
<^Bease and death, if the substance it ought to throw out 
^6re allowed to accumulate. 

[Heuce, if one organ be deranged, another excreting organ is 
fr^uently caused to fulfil its duty more or less thoroughly.] 

lUv*. a. — When the skin ia deranged in the winter time, the lining of 
^e air-passages will be caused to fulfil the duty of the skin to a more 
^** less perfect degree, producing what S& called a cold. 

lllvA, b. — When the skin is deranged in summer, the second stomach 
^^21 be caused to, in part, remove what the skin cannot 

Inf. — ^To prevent " a cold," or derangement of the second stomach, 
'^'^ must take especial care of the skia 

^^^"gans agree 1 In what disagree 1 f 151. What would be the effect of inaction of any 
^^creting organ 1 If any organ be deranged, how is its duty fulfiUedl JUiu. a.1 
^fiu».bl btf.l 



BOOK II. 

NUTRITION. 



Means by which the System is Renewed. 

{When, by the action of the various parts of the body, certain portiooft- 
of them have become useless and are removed, it is necessary that their 
place be supplied by new substance adapted to use. Accomplishing 
this is called the process of nutrition. The substance by which it is 
accomplished, is called nutriment or nourishment Now it is evident that 
as the different parts of the body are composed of such different sub- 
stances, they could not all be nourished by the same nutriment This 
must therefore be of different kinds. Again, as the different parts are 
sometimes active and sometimes at rest, they will require at different 
times a greater or less amount of their peculiar kind of nutriment To 
supply them with it, what could be more ingenious tlian to have a set of 
tubes leading into all parts of the body, if through these tubes there was 
constantly flowing a current of fluid in which a proper amount of the 
various kinds of the desirable nutriment was dissolved or suspended ? 
This beautiful arrangement exists. The systemic arteries are such 
a set of tubes. In addition to those branches which lead to the 
excreting organs, we have a great number leading into nearly every 
part of the body, and terminating in a network of capillaries, from which, 
on the other hand, tlie veins arise. Thus, by the action of the left heart, 
&c. a flow of blood is caused throughout the whole body, and the 
blood is in part composed of nutriment If we examine, to learn where 
it enters the blood-va<«sel8, we shall find it is at the comer or angle, 

What lA iiuintion 1 What is nutriment 1 Can all partR be nourished by the same 
kind of substance 1 Could all parts of a watch be made of the name materials 7 Could 
the brass which forms the wheels be made into the crystal 7 Do the parts oi the bodj 
in equal tiroes always require equal quantities of substance 7 What would be an 
lOfenioua anangement to supply the organs with the required subetanre 7 What \m 
the name of such tubes 7 How are they arranged to accomplish such purposes 1 
What eflhct has the action of the left heart 7 Where does the nutriment enter tha 
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■at Teio, M Men at 14, Sg. 47, 

Hae va fiad b fluid appear- 
ing in color much like milk, of 
a Bomevhat reddish cast, to be 
poured into tlie blood-TBSBele, 
If we then irace the tube 
tlu-oagh which it flows, and 
called thoracic duct {cheet tube) 
we shall find it eitendiog 
down in front of the back-bme 
and slightly across it, 13, %. 
47, as fur aa to 12. Below 
this point we shall find many 
branches like the roots -of a 
tree, which we could trace to 
the sides of tbe second Etomach. 
The fluid which they contain 
is u!>ually quite white or milk- 
colored, and coUed chyle. 
This some Mud of fluid we 
shall, ID the next place, find in 
the camd of the seccud sto- 
mach; where nt limes we 
find it to be formed from a 
part of a grny paste, called 
chyme. This, we soon ascer- 
tain, cornea from (he etonudi, 
sometimes called the first 
stomach. Ui>on examination 
we find it to be formed there 
tt-ym the food. This we find 
to be chewed and mingled 
with saliva in the mouth. 
iTevioos to this we obserro, 
as a geoerel thing, it is Cadt«d ; 
acd lastly, we know, as we 
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hare seen, that certain kinds of substance must be taken as nutriment 
Tiz., such kinds as can be fonned into the various parts of the bodj- 
tfaerefore,] 

152. In the process of nutrition nine things are to 
noticed. 1st. The character of food as nutriment. 2d. The^ 

cooking of food. 3d. The hiccal (mouth) preparation. 4th 

The chyndfication (making into chyme) process. 5th. The^ 
chylificaiion (making into chyle) process. 6th. The lacteaL 
process, (the process taking place in the lacteals.) 7th. Th^ 
sanguinification, (the process by which the fluid from th^ 
lacteals is changed into blood.) 8th. The distribution o^ 
th^ nutrient blood. 9th. The transformation of the blood, 
into the constituents of the body. 



CHAPTER L 

FornuUion of the parts of the Body from the Blood, 

[How this and that part of the body take from the blood the parti' 
cular parts they require, is not knowa Whether, also, the substance 
exists in the blood precisely of the same nature as the parte it is to 
noorish, and is therefore merdy, as it were, deposited ; or whether it 
undergoes a certain change as it is leaving or after it has left the blood- 
▼eesels, is not known. What is known with certainty, is,] 

153. 1st. The blood contains, or should contain, the ma- 
terial by which the part can be renewed. 2d. The blood 
passes into a net-work of capillary blood-vessels existing in 
or near every part of the body. 3d. The nutrient substance 
leaves the net-work, and passing a greater or less distance, 
becomes a part of the body. 



what ia the chyle fonned 1 Whence comes the chyme 1 From whatia it fonned 1 
Whence comes the food 1 What process does food undergo before it is taken into the 
iBoiithl V 162. How many things to be noticed in the process of nutritioni Istl 2d1 
Ml 4th1 6th1 6th1 7th 1 8th1 9th1 Does the substance which ia to form 
toy part exist in the blood 1 Does it exist in the same form as in the parti 1103. 
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Jllus. — In the muscles the net-work exists in the substance of the 
Muscle, and the meehes are very small, and of course the nutrient sub- 
stances have but a trifling distance to pass. In case of the cartilages, 
tor instance the cartilages of the back, the net-work would be found on 
^e sides of them, and the nutrient substances have quite « distance to 
"travel to the inside of the cartilage. 

Inf. — Some parts will be nom-ished much more speedily than others. 

[Hence, we find many times, that the cartilages of the spine do not 
^come firm and resisting when a person is growing rapidly, and thus 
allow a person to lean forward, from which condition they will in due 
time recover, if proper care be taken.] 



CHAPTER II. 

Distribution of Nutrient Blood. 

[It is evident that as the different parts are diflferently active at 
different times, so difierent amounts of nutriment will be required by 
them, and the action of the part itself ought to cause it to receive an in- 
crease of blood. It is so.] 

154. The causes of distribution of the hhod are — 1st. The 
action of the part receiving it. 2d. The contraction of the 
muscles. 3d. Rubbing the system. 4th. Contraction of the 
capillaries. 5th. Contraction of the arteries. 6th. Con- 
traction of the heart. 

[Isi By the action of the part receiving the blood, is meant that 
change which is going on in it, and which causes the blood in its imme- 
diate vicinity to be strongly attracted towiu-d it*] 

[2d. The contraction of the muscles will necessarily press out the 
blood ^hich they contain, and for the time of their contraction will pre- 

* The suggestion of this valuable and curious idea is wholly due, I believe, to that 
accomplished scholar, Professor Draper, of New- York, whose school-books on che- 
mistry and philosophy, if not the best, are among the best, and exhibit in a peculiar 
degree the clearness of his mind, and a mode of thinking most practical, philosophical, 
•nd admirable. 

What ia known with certainty 1 lUua. 7 Jr^f. 7 Are the cartilages of the back always 
firml Why will difierent quantities of nutriment be required at different times 1 
f 151 CauMS of distribution of blood 1 What ia meant by actioa of part receiviog 
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Tent the infloz of more. But tiie instant the muscles relax, the nutrient 
blood pours into them, and if sufficient time elapse belbre thej are again 
contracted, all parts ^ill experience a benefit. If not, the change con- 
tinues to take place in the muscle fsufter than it is renewed.] 

linf. — ^The more speedily the muscles are contracted the sooner do 
they become unfit for use, and cause fatigue. 

lllui, a. — ^A horse quickly driven, as on fine roads in good weather, 
soon shows the effect, while driven slowly in bad going, though with 
heavy loads, he improves. 

Jlltis. b. — A lady sewing upon the lightest work will feel fi&tigaed 
from the quickness of her motion, though at first it would not seem as if 
her work were hard. 

[But the action of the muscles will not only quicken the flow through 

themselves, but through all the other organs.] 

Inf. — When from thinking the brain requires renewal, and is cauiiDg 
heavy sensations, we should exercise the muscles. 

[8d. From the structure of the arteries and veins, rubbing the system 
must quicken the flow, not only through the part rubbed, but through 
every part] 

[4th. How much the action of the capiUaries will increase the flow of 
blood through them, is uncertain. My belief is, that it is considerable, 
and that the power with which it is exerted depends, as hereafter shown, 
upon the constitution, the health, and the exhaustion or freshness of a 
person's general strength,] 

[6th. Some suppose that the arteries have an active and very impor- 
tant effect in driving the blood through them ; others do not.] 

[6th. The action of the heart is veiy greats as is almost self-eyident, 
its power depending as in case of the capillaries.] 



CHAPTER IIL 

Sanguinification of Chyle. 

[IJpon the topic of this chapter, little which is definite, can be aaid. 
We find the chyle of a reddish-white color coming into the veins min^- 

bloodi How will contraction of the muscles ioerease ibe circalation of Uoodi 
h\f.7 IUu9. a1 lUua. b? Will the action quicken the acUoa through «BJ 
other organ than themselves 1 Howl /iff.? jiow can nibbing the tjmum 
g^eken ttie flow of bloodi What is the aetioD of the capiUariesI If the eapil- 
liffies Aould contract what would be the eflbct on thefar eoatenlet Which wij 
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ling with the hlood. Its particles can easily be traced down into the 
right hearty and thence to the lungs, where, with the returned blood, it is 
subject to the action of the air if any such action takes place. Of this 
we are not certain. When it returns from the lungs it canaot be dis- 
tinguished from the rest of the blood of which it composes a part] 



CHAPTER IV. 

The Lacteal Process. 
[In what the lacteal process consists is not now known. It is not 
yet determined by what means or cause the chyle is made to pass from 
the second stomach into the lacteal roots — nor is it known by what cause 
it passes through them up into the blood-vessels. In the course of the 
lacteals are small knotted appearing parts, A.B. fig. 47, called glands. 
The use of them is not known. The lacteal fluid seems somewhat 
altered after it has passed through thesa 



CHAPTER V. 

Chylificati/m. 

155. Chylijlcation is a process which takes place in the 
second stomach, and consists in a change of a certain part of 
t;he substance received from the stomach in the form of a 
,^ray paste,into a white fluid. 

[Why the nutrient portion of the food should be formed into a fluid 
^ the second stomach, is evident enough, viz., that it may pass into and 
through the lacteals and blood-vessels.] 

156. ChylijUxUion takes plo/ce by the admioctn/re of fimr 
substances, viz., gall, bile, pancreatic juice, and mucus, with 
the chyme; and by the slow passage of the mixture through 
the warm tube in which the process takes place. 

ymnild thejr be foreedl Do tbo arteries propel the bloodl What eflbct bee the tetion 
of the hMitl What is meant by mngnfniflcation of chyle 1 What is said upon that 
inooHit f 166w What Is ehylmeationi Why should the chyle be fluid) To Ibrm 

9 




[Why these aahstancea are neceasMy, we cnnnot now my: ns wo Jo 
not loMW predaelj what the intirante proceaa U whkli tskea jJace here, 
Ts csD odIj give certain bets ; therefore,] 
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conical nac or bag, holding from one to three ounces, called the gall-bladder. The main 
tube continues on into the liver, where it divides and subdivides, and is supposed to 
terminate in cells, in the sides of which would be found a net-woric of vessels. At 
this place it may be mentioned, that the liver receives two kinds of blood — one, as 
before said, through a branch of the main artery: another is received through a vein 
called vena porta. It is formed by the uniting of the veins leading from or draining 
the stomach, second stomach, pancreas, and spleen. This large vein divides and sub- 
divides in the liver, and is supposed to terminate only in the net-work situated In or 
upon the cells of the liver. 

157. The mucus is a slimy substance, much like white of 
egg ; is formed in the lining of the second stomach — hence 
called the mucous membrane. 

[Its use is thought by some to be merely to lubricate this canal ; by 
others it is thought to be excreted substance; by others it is thought to 
assist in forming the chyle.] 

158. The pancreatic juice is a fluid appearing much like 
saliya ; is formed in the pancreas, and is slowly poured into 
the second stomach. Its use is to assist in forming the 
chyle. 

[Some think that it is an excretion.] 

159. The bile is an orange-green, limpid, rather sweetish 

fluid, formed in the liver, and of great use in two respects. 

By it the chyle is formed, and the blood also freed from an 

impurity. 

[Some think that the bile should not be called an excretion. Its 
precise use in the digestion process, "we do not know, but it seems un- 
doubtedly necessary.] 

/^. a. — More of it would seem necessary when tlie food passes into 
the second stomach, at some times than at others. 

jfiy^ 5. — It might be very possible that some kinds of food would re- 
quire more than others. 

Inf. e. — ^More of it would be required when much chyle is to be 
formed. 

Inf, d. — ^There ought to be such an arrangement, that an increased 
quantity of bile would be formed when thechy me requiring itisaboutto 
enter the second stomach. 

[There is. Ihis is one reason why the veins from the stomach lead to 
the livCT — ^without doubt] 

blood doe« the liver receive 1 From whence 1 if 157. What ia the mucus 1 What 
itittwl V 166. Describe the pancreatic juice 1 H 169. What ii the bilel What do 
■OHM think of th« bilel In/.a.! /fjf. 1,7 Inf.e.7 htf.d,7 "i 160. What is th* 
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160. The gall is a very dark green, ropy, and very bitter 
fluid found in the gall-bladder. 

[Its specific use in distinctioD from Me, is not known ; some belieye 
that gall is merely altered hile which has passed from the liver into the 
gall-bladder as a reservoir.] 

[Little by little the chyme passes into the second stomach, 
becomes saturated by the substances it soon meets; and soon, by some 
process, the intricate nature of which we do not yet understand, a few 
pai'tides of chyle are formed, and gradually • more and more, which 
rapidly pass out of the second stomach into the lacteals which commenoe 
in its sides.] 

161. The qtcantity of chyle which taill be formed in the 
second stomach will depend — 1st. Upon the quantity of 
chyme received. 2d. Upon the quality of it, (which depends, 
of course, upon its nature, and the manner in which it has 
been prepared.) 3d. Upon the quality and quantity of the 
bile, gall, pancreatic juice, and mucus. 4th. Upon the re- 
quirements of the body. 5th. Upon the health of the system 
generally, and upon the health of this part in particular. 

[It may happen, therefore, as it often does, that all the really nutri* 
tious part of the chyme is not changed into chyle, and is of course lovt 
or v)astedJ\ 

Inf. — It is very important, in feeding man or animals, that such kind 
of food be used, and that it be so prepared, that all that can be formed 
into chyle shall be. 

462. All the chyme which is not formed into chyle, 
together with any bile, gall, pancreatic juice, mucus, or other 
excretion, that is not required in the second stomach, passes 
into the colon. 



gall 1 How does the chyme make its appearance in the second stomach 7 What then 
and there takes place 1 Upon what does the quantity of chyle depend? Is all the 
nutriment of the chyme necessarily changed into chyle? b\f, 1 What passes into the 
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CHAPTER VL 

Chymijication. 

163. ChymiJiccUion consists in the change of the food, 
swallowed from the mouth, into a gray paste, called chyme. 

164. Chymijication takes place by the mixture of the 
food with a fluid called gastric or stomach juice and mucus, 
accomplished by the contractions of the stomach, the 
warmth of which also preserves the necessary elevated tem- 
prerature in the food. 

[What intimate process takes place in the food, we do not know, 
and therefore cnnnot say what character the fluids of the stomach ought 
to have. Indeed, we can only state certain facts with which we are 
perfectly acquainted.* 

• As the stomach is hidden from our view under ordinary circumstances, it might 
Ije thought by some, that statements in respect to the operations of this organ must be 
entirely conjectural ; and so they were until within a few years. In the year 1822, 
however, a young man, Alexis St. Martin by name, a Canadian by birth, but at the 
time in Michigan in the United States service, was accidentally wounded by the dis- 
charge of a gun, the muzzle of which was about a yard behind and a little to the left 
of him, and pointed acroj:s his side, which was torn open by the buckshot, and some- 
what burnt by the powder with which the gun was loaded. Dr. Beaumont, U. S. sur- 
geon, was immediately called. He found, as he says, a portion as large as a turkey's 
egg, of the left lung, pushed out through the opening made ; and noticed, also, that 
the food eaten for breakfast by St. Martin about an hour before, was passing out in a 
half-digested state. Of course, the Rtomach was injured. Strange to say, in about ten 
months after this, St. Martin was well, to the great credit of Dr. B. Still more strange, 
and fortunate for the world, and apparently without injury to St. Martin, though the 
opening in the side closed up so as to cover in the lung, the edges of the wound in the 
atomach refused to " grow together," but grew to the edges of the external wound m 
the side— thus leaving an opening, about two and a half inches in circumference, 
through the side into the stomach. Through this opening any thing could be passed 
into, or taken from the stomach, or the stomach could be examined under any diflerent 
circumstances. In about ten months from the recovery of St. Martin, a kind of valve 
or apron began to grow down from the upper edge of the opening of the stomach. It 
huDg, so to speak, within the opening like a curtain, retaining the food ; but it could 

eoloQ? V 163. What is chymificaiinni ir 164. flow does it take place? Describe the 
atoioafh ? In what figures in the book is the stomach shown 1 Where is the stomach 
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The stomach is a pouch or sac of larger or smaller size, accordin|[ as it is filled or 
empty. The sides are composed of three conspicuous layers. The mner is called the 
limng or mucous coat. Its surface iias a ver/ beautiful velvety appearance. The 
muscular coat is com)>osed of fibres passing m several different directions, so as to 
completely surround the lining. The external is called the peritoneal. Its tituatioQ 
and appearance, when distended, has already been shown. Its position varies of coum 
with every breath, being pressed down at every inspiration, and moved upward at 
every expiration. The stomach has two openings, both of which are upwaurd. One 
is a little to the left of the centre of the body, and about one-third the length of the 
stomach from its larger or left extremity. It is called the cardiac (heart) or oesopha- 
geal orifice. It is closed, except when the food is passing, by the contraction of some 
circular muscular fibres which exist about it. The other opening is at the small 
extremity, under and quite near to the liver. It is called the pyloric orifice. It is 
dosed, except during the exit of the chyme, by a strong band of muscular fibres. 

[We will now suppose ourselves looking into the stomach about to 
receive food. It is contracted, of course, and occupies a small space very 
nearly in the centre of the body, just below the level of the pit of the 
stomach.] 

165. The first thing to he noticed on the reception of food 
by the stomach is, that it is gradually distended as moathfol 
after mouthful of the food is swallowed. 

166. The second thing is, that the inner surface of the 
stomach becomes somewhat flushed with red. 

[This is produced by the increased flow of blood, it being necessary, 
in order that the gastric juice may be formed. Dr. Beamnont also tells 
us, that this appearance could be sometimes observed before the re- 
ception of the food, viz., when food which was very highly relished was 
yet in the mouth, or even upon the plate.] 

Inf. a. — As the blood is required by the stomach in laige quantity 
in the process that goes on there, we ought not to labor mentally or 
physically just before, during, or for a short time after eating. 

Inf. b. — It is important &at we relish the food we eat 

167. TTie third noticeable thing is, that drops of fluid like 
perspiration start out upon the entire inner surface. 

be pressed in, and the stomach examined as before. Dr. B. hastened to improve the 
opportunity ; and with much apparent accuracy and particularity, made notes of his 
observations and experiments. With hia notes in hand, and the results of so many 
experiments as have been tried on man and animals, we may advance to the subjects 
under consideration with considerable assurance of being compensated with positive 
knowledge. 

when contracted and empty 1 1 165. What is the first thing to be noticed in the process 
of chymificationi 1 166. The second? How is this produced? What does Dr. 
Beaumont tell usi Inf. a. 7 Inf. h. 1 Ou^ht animals also to relish their food? How 
can a person produce a good appetite 1 V 167. The thinl thing? How long does the 
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[This is gastric or stomach juice. It continues to come into the 
stomach during from five minutes to half an hour, according to the 
health of the system, the kind and quality of food eaten, and the require- 
ments.] 

Inf. a. — As when the system is imwell, the juice does not come 
freely into the stomach ; it will not only be useless, but injurious, to 
eat 

Inf. b. — As the quantity of gastric fluid which appears, is only 
adapted to digest what food the system requires, if we eat more than 
that we shall be injured — such overplus not only being wasted, but 
injuring the stomach. 

Inf. c. — As about half an hour is usually required for the needed 
gastric juice to be formed from the blood, we ought to allow, at least, 
this space of time after eating, before we indulge in mental or physical 
labor. 

168. The fourth thing to he observed is, that the stomach 
begins to contract in such a way as to move the food about in 
it, and mix it well with the gastric juice, etc. 

[This takes place by the alternate contraction of the muscular fibres 
of different parts of the stomach. 

169. The fifth observation to take is, that the temperature 
of tbe stomach, and of course of the food, is somewhat ele- 
vated during the process. 

Inf. — ^Taking a large quantity of any cold beverage, ice-cream, or 
aught which for any length of time lowers the temperature, must be 
injurious. 

1 70. The last thing to be noticed is, that gradually the 
food begins to digest, and little by little to be formed into 
chyme, which, as soon as it is formed, passes into the 
second stomach. 

171. The rapidity with which this is done depends upon 
the nature of the food, how it has been cooked and seasoned, 
chewed and mingled with the* saliva, its quantity, the rapidity 
with which it has been swallowed, the consistence of the 

gastric juice continue to come into the stomach } Inf.al Inf. hi Inf.c.7 Ou^ht 
we to feed an animal quickly after a drive or other labor 7 Ought we to drive^or 
eause an animal to labor during or immediately after eating? if 168. The fourth 
thing? f 169. The fifth 1 Inf. 7 ir 170. The last thing? if 171. On what does the 
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food, the wants of the system, the general health, the especial 
health of the stomach, the mental or physical exercise taken. 

[Isi The gastric juice can, of course, saturate Bome Idnda of food mora 
easily than others. This might perhaps account for the raw cabbage 
digesting in two hours, while the same food boiled would require four 
and a half. So also, heavy food would not be expected to receive the 
juice as readily as light food. But why venison should digest in an hour, 
while beefsteak should not in less than three, cannot well be accounted 
for. In the case of St Martin, it was found there was great dififeroice in 
case of apparently similar kinds of food. 2d. In the next place, the mode 
of cooking was found to make great dijSerence, something of whidi we 
might presuppose, but not alL It is not to be supposed that the case of 
Si Martin is to be taken as a rule for all persons, for doubtless there 
would be a vast difference in case of different persons. 3d It is found 
that the action of what is called spices, and some other things, have the 
effect to increase the flow of blood, for the time being, in many cases. 
But it does not follow, that this will be advantageous ; on the other hand, 
it is very injurious. It tends not only, but decidedly does produce dis- 
ease in the stomach. It is quite evident, that if it should cause more 
food to be digested in the stomach than the system requires, it will not 
be formed into chyle in the second stomach, or if it should, it will gd\j 
produce still farther harm if it pass into the blood-vessels. 4th. Chewing 
or masticating the food thoroughly, would, of course, facilitate very 
much the action of the gastric juice ; and Dr. Beaumont testifies, that the 
admixture of a proper quantity of saliva is of no small importance. 5th. 
If too large a quantity of nutriment be taken, the gastric juice being 
mingled with the whole of it, cannot digest that portion which it is 
capable of doing with ease. On the other hand, it is very impcniaiit 
that a suflicient quantity of food be taken to reasonably distend the 
stomach, for not only will more gastric fluid be formed, but it will be 
more easily mauaged by the contracting stomach. The same ia 
also true of the second stomach. 6th. When the food is rapidly 
swallowed, it cannot be so perfectly and speedily exposed to the 
action of the gastric juice and mingled with it. ^th. The consistence 
of the food roust be about that of paste, ere the gastric juice makes its 
appearance. If well mingled with saliva, almost any food will in con* 

rapidity with which chyme ia formed dependl How can the gaetric Juice act moft 
favorably? How much food should be taken? What shonfd be toe conmetence 1 
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utsTiM be quite ri^L If too much driuk be taken, there b dai^er it 
will not be remoTed from tlie skimach rapidly enoagL The fint pn>- 
ceae, -when toilk is swallowed, ia curdling it ; next, (he fluid portioo k at 
<nce remoTed into the veins ofihe stomach, and the remsinderiidigetted. 
If B person be tUntj, and driuk iu proper quootitj, it pMaes &mn the 
itmiach at once into the blood-vessela. Sometimes, also, a httle fluid in 
Addition \o the ealira will be of adjutage, by producing a proper ceo- 
nstence in the food. Bth. The w.-mta of tbe ayatem, in reapect to food, 
are signified bj the seDsatioa of hunger, Thia la always to be aatjsflad 
when health prevails, by taldug food well prepared, and chewed slow^, 
into the stomach. In ill health, it muat not be gratified without dw 
greatest cure. Slh. If the general health be bad, or if the atomadi 1w 
diBeaaed, it is evident thai much food cannot be digested.] 



CHAPTEE VII. 
The Buccal Process. 
172. The processes taking pkux in the m/nuh are — lit. 

Mastication, performed bjtbeacttoD of (he jaws and the 
teeth, and of miiBcles which subject the food to their aotton. 
tid. Salivation, which consists in the formation of saliva from 
the blood. Fig. 49. 





cr^uid Kill 
K IB culled vubliji£UHl. 

173. Thai the teeth 
may serve their purpose 
for tlie longest time, they 
— lat Be well form- 
ed. Sd. They mnst not 
be used upon hard enb- 
etances. 3d, Quite hot 
or cold sabaUnoeB miut 

not come in contact with them. 4th. They must be kept clean. 

5th. Whenever any decay occurs, the part must be carefully 

removed, and the tooth filled with proper material. 6th. 

They must not be allowed to crowd upon each otter. 

[iHt Tbej cannot be well formed wifhoiit a. child be led at (he time 
when they are growiiig, iipoo tbo right kind uf food, aod witJioat, alK^ it 
have good health to prepare the food for the use of the teeth.] 

[id. Ifuta, pino, hooks and cjee, knots, thread, et^x, tutten upm, beat, 
cot 0^ etc by the teeth, often cause amall bita of the enanuil lo be 
brakeo o^ when, the inside being exposed to the air, decay conuneocee.] 

[3d. Hot or eold Bubataucea, by cootracting or swelling the outside of 
the tooth before the iwide can be acted on, would lend lo caiuse it to 
" glaze-crack" as a plate, pitcher, or tumbler would.] 
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[4th. Substances collecting about the roots of the teeth cause them 
to loosen in their sockets, tlie gums to become spongy, etc.] 

[5th. When tlie teeth crowd upon each other, after a person has 
arrived at mature years, one had better be extracted. When a person 
is young they frequently will, or will be irregularly placed, because the 
jaw is not yet large enough. These things either become right them- 
selyes or are easily righted as a person grows older.] 

1 74. When the food has been masticated it is gathered 
into a ball, rolled over the tongue into the throat, from 
whence it passes into the stomach through a tube called the 
oesophagus or meat-pipe. 

The oesophagus or meat-pipe is composed of a lining similar to that of the mouth, 
surrounded by a muscular tube composed mostly of rings. By successive contraction 
in one direction they cause the food to move down into the stomach ; by contracting 
in the opposite direction they convey it up into the mouth. 

[As the opening into the windpipe is just beneath the back part of 
the tongue, whatever is swallowed must pass over it At such times, 
therefore, it should be closed, as it ordinarily is.] 



CHAPTER VIII. 

Cooking. 

175. It has been already seen thM tlie object of cooking 
should he — 1st. To cause the nutriment of the food to be 
most easily digested. 2d. To cause the food to better 
relish. 

[There can be no one rule laid down by which all persons could be 
governed, there is such a difference in the constitutions, habits, etc of 
persons. It may be generally said, that food heated to the boiling point 
is best) though there are many exceptions. Food that is light is better 
titan heavy or solid. So also is that which is well done, neither too 
much or too littla We are also so constituted, that the mingling of 
certain articles of food facilitates their digestion as well as improves 

W_| 1^1 IM !■ ^ ■ ■ MM ■ ■ ■ I . - - I , 

ever seen the teeth wrongly used 7 What should be the temperature of things brought 
in contact with the teeth? How can the teeth be kept clean? H 174. What becomes 



116 NTJTRITION. 

their relish. Also, if food be used in certain order, each article caoses 
its BocoesBor to relish better.] 



CHAPTER IX. 

Nourishment, 

176. Fhod^ it is evident, shmtld consist of that kind and 
qnantity of nutriment which the system requires under the 
circumstances, and of such a quantity of other substance as 
shall assist in reasonably distending the stomach. 

Inf. — ^The quantity of the useless substance which should be used 
wiU depend on the amount of nutrimait the system requires, and the 
size of the stomach. 

[The question now is — ^how should we be able to distinguish the 
different kinds of nutriment ? How shall we be able to know precisely 
how much of each we need, etc. ? In the present state of knowledge 
this cannot be precisely answered. Almost every article we use in food 
contains more or less of some kind of nutriment This question will, 
however, be again noticed at the close of the next book] 

of masticated food? Describe the (Bsophagus? 1 175. What should be the objects of 
cooking 7 1^ 176. Of what should food consist 1 



DIVISION II. 



MEANS BY WHICH THE BODY IS PRESERVED OP A 

PROPER TEMPERATURE. 



[In order that the various parts of the body may fulfil their duties, 
they must be preserved of a proper temperature; for we find, that, vrhen 
they become either too warm or too cold, their duties are irregularly 
performed or cease altc^ther. That they may be preserved of a proper 
temperature there must be both a warming and cooling process going 
OD all the while more or less actively. Hence this division will be sub- 
divided into two books.] 



BOOK I. 

177. That the body may be kept properly warm, three 
things are necessary. 1st. Heat must be produced. 2d. It 
must be distributed. 3d. It must be preserved. 



CHAPTER L 

The Heating Process. 

178. In the production of heat, three things are to be 
noticed as efl&cient. 1st. Exercise. 2d. Food. 3d. Air. 

That the various parts of the body may fulfil their duties what is necessanr 1 To 
Preserve them of a proper temperature what is necessary 1 V 177. That tne body 

10 
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Sec. 1. — Exercise. 

[lliat the prodoction of heat is in some way connected with exeroM 
ewerj one is aware from what he must have observed, that the more he 
exercises tiie warmer does he grow. This is explained in different ways 
hj different persona. Some think it is because more air is Inreathed 
wiien we exercise. Some think, that the heat is caused by the accelera- 
tion of the motions of the blood. Some think that the heat is greatest 
in the exercised parts, because more blood circulates there at the tiin& 
Bat from all the arguments examined, I am inclined to think that :] 

179. Exercise produces heat because the changes which 
take place in the exercised part are such that thej immedi- 
atelj result in the production or exhibition of heat. 

Inf. a. — ^Tlie more changes there are taking place in the ^atem the 
more neat there is produced. 

Inf. b. — When me body is not warm enough, we should, if the health 
wOl allow, take more exercise. 

Sec. 2. — Fbod in the production of heat. 

1 80. That food is concerned in prodtidng heat is judged 
from the facts that the colder the weather the keener is our 
appetite, the more are we fond of certain kinds of food ; and 
the more do we suffer from Ihe cold the longer we have been 
without food, and that the food we eat most of in winter will 
burn. 

[1st Every one observes that his appetite increases In &I1, and con- 
tinues more craving through winter, when it b^^ to diminial^, Jt 
is so also with all animals. There must, therefore, be a oonnectioQ 
between the food we use and cold weaiher, and what can extra food be 
needed for, except to produce heat?] 

[2d. Man and all animab arc inclined to eat certain kinds of food, 
vi2 : those containing fat, sugar, starch, gum, in winter. Sometimes a 

ma^ be kept warm what is neceaeary 1 1 178. In the productive of heat what are to be 
noucedl Did you ever notice any efl%ct of exercise? 1 179. How does exercise pro- 
duce heat? M. a. 1 Inf. b.1 ^ 180. How is it judged that food is concerned in the 
f>roduction of heat 1 Wn*n does appetite of man antfanimals increase 1 When does 
t diminish ? What then most be the case 1 What kind of food are man and aniiiwJs 
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penon says, he does not observe bat he eats as much bulk in summer as 
in wintar, but, if he do, it ought to be mostly useless food.] 

Illtu. a, — ^The squirrels eat the oily (fat) nuts in &11 and winter. In 
spring and summer they eat fern-buds, berries, etc 

Jlltts. b. — ^The bees lay up their honey (sugar) in the summer but eat 
it in winter. 

Ulus. c. — The swine greedily devour com and other grain (containing 
much starch), but in summer prefer green vegetables. 

Jlltis. cL — ^The cow " browses " the buds, etc. (gum) of trees in winter, 
but prefers the grass in simuner. 

Jllus. €. — Almost every person loves buckwheat cakes (starch and 
sugar) with butter (fat), molasses (sugar), in winter, but who would 
thmk of eating them in summer ? 

[3d. A person cannot endure shipwreck or other exposure as long 
without food, if the weather be cold as if it be milder.] 

[4th. If sugar, gum, starch, or fat, be thrown into the fire it will 
bom.] 

[It will be a little difficult for a person not acquainted with chemis- 
try to understand how any thing could bum in the body without injuring 
it, we are so accustomed to associate with the word bum, the idea of 
an intense degree of heat We say, also, that heat bums the wood, etc., 
by means of which we lose the distinct idea we ought to have. The 
tmth is, it is the change that the wood undergoes in which consists its 
burning ; at the same time heat also is produced, which is the cause of 
&rther chaise taking place. We are in the habit, also, of applying heat 
to produce the first burning or change of a bit of wood, but if the change 
could be produced by some other cause and slowly, heat would be pro- 
duced all the same but not so rapidly as to injure the body.] 

181. Food used to jyroduce keat ^Sisses through the same 

process in the mouth, stomach, second stomach, lacteals, and 

in the blood-vessels finds its way into the lungs, as the food 

used as nutriment does. 

[It is altogether probable that the food adapted to produce heat, is 
operated on by the juices of the stomach in a different manner from the 
nutilent food, but the general action is the same in each case. It is 
usually supposed that the sugar, starch, and gum, of the food becomes 

indmed to eat in winter 1 Shu. cl7 JUua. b.J lUua. c.7 lUits. d.1 lUua. e.7 
Ooght we to feed animals on the same kind of food summer and winter 1 When can 
a person longer endure exposure to cold, with or without foodi Will sugar bural 
Hare you tried 1 1H81. Tnrough what processes does the fuel like food pass 1 What 
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dianged into fint which passes into the blood-vessels. This is not, howeyer, 
certain. Those substances are very similar to fiEit, though they appear so 
diiferent. We know also, that by feeding almost any animal bountifiilly 
on either it wiU become fat, showing that fat can be formed from than.] 

182. Where in the system the changes productive of heat 
take place in the food, we cannot say. 

[Some think in the lungs. Some think in all parts, as the case may 
be. Some think, it is first laid down in the form of fat and then taken 
up again into the blood-vessels. Some think either idea may be at 
different times correct] 

[We may now with propriety introduce, to close this section, an ex- 
tract on the general character of food taken from the Second Book oa 
Physiology by the Author of this. In it much more very valuable matter 
will also be found which the scholar will do well to read.] 

183. Food may first be considered as composed of three 
classes of substances. 1st. Nourishment. 2d. Fuel 3d. 
Useless substance. 

[Either of the first two become useless if eaten in larger quantities 
than the needs of the system, in respect to nourishment or fuel] 

Inf. — A person may, therefore, eat a large quantity of food and re- 
ceive no benefit from it, because it is not of the right kind. He may 
feed his animals with a large quantity of valuable food, which will he 
wasted, because it is not of the right land. In order to feed stock pro- 
perly, a thorough knowledge of the chemiatry and physiology of plants 
and animals is required. 

[A great deal of fault is committed in respect to diildren by feeding 
them with the same kinds of food as older persons eat, when their wants 
are different, and they suffer in two ways, viz. — ^they do not obtain what 
they need to cause them to grow, to keep them warm, <fec ; and they do 
eat much more than they ought of, to them, useless food, which annoys 
the second stomach, and causes disease in it of an a^ravated character. 
When a child does not digest its food, and its stomach seems to receive 
a large amout of, to it, useless food, two things are to be ccmsidered : — 
Ist, if it receive too much of one kind, and not enough of another, or 
2d, if it receive too much of all kinds.] 

i» probable 1 ^ 182. Where is it thought the food produces heat 7 1 183. Of how 
many classes is food 1 When do either of the first become useless? Inf. 7 What 
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[The nomrHfiineni of the system must be composed more or leas of 
nitrogen, for that is an element in each of the compounds found in the 
body except fat.] 

[The fuel must be composed of substances composed of oxygen, 
hydrogen, and carbon, but not of nitrogen. These compounds are chiefly 
— fat (oils, <fec), starch, sugar (honey, molasses, Ac.), gums.] 

184. Food may^ secondly, be considered as composed of 
animal and vegetable food ; which include meat, milk, and 
eggs ; nuts, seeds and grains, succulent roots, the twigs and 
bark of some trees, sap, fruit, leaves and stalks (greens) of 
plants, and the wood and roots of trees and shrubs. 

[Meat is composed of lean, fat, tendinous and nervous substance, and 
blood. It always contains more or less waste, though but little com- 
paratively. Lean meat must be mostly nourishment, and adapted to be 
eaten in summer, if a sufficient quantity of waste be also takea The fat 
must be fuel, and weU adapted to cold weather, but not to warm. This 
is evident from the fact, that animals are fat in the fall and in cold 
dimates, in accordance with our need ; and our appetite inclines us to be 
f(Mid of fat meats in fall — sausages, for instance. Many persons having 
hearty appetites in summer from laboring hard, injure themselves by 
eating too fatty food. Milk is nourishment, fuel and water; whether 
it contain any waste substance or not is uncertain. A great part of its 
bulk is water ; in this are dissolved the fuel and nourishment. The fuel 
is &t (butter) and sugar ; the rest of the solid portions of the milk may 
be considered as nourishment. In skim-milk, therefore, there is as much 
nomishment, but not as much fuel or food to fatten, as in new milk. The 
same is true of butter-milk. The sugar is thechiefheating or fattening 
n^edient. These are kinds of food which will do well in warm weather, 
and to cause animals " to grow," but will not be suitable to very young 
aniiirmla, or to cold weather. Cheese must contain much concentrated 
nourishment. Eggs are entirely, except the shell, transfonned into the 
chicken, and must be entirely noiuishment, and well adapted to spring 
and summer, but not so perfectly to fall and winter.] 



fiwll hi respect to food of children is common 7 Of what must the nourishment 
be in part composed 1 Of what the fuell ir 184. How secondly may food be 
Considered? Meat! Lean meat? Fat 7 Milk 7 Egge7 Nuts 7 Seeds and 
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{Vegetable food.* Nuts contain a large amount of oil, and some 
nourishment, and are well adapted to cold weather. Seeds and grain* 
form our breads, puddings, and pastry generally. They contain a large 
quantity of starch ; many of them more or less oU, nutritious substance, 
and a portion of waste. Some of them are adapted to use all the year; 
for instance— oats, wheat, <fec. (oats are probably the best and cheapest 
of them all) ; while some are much better adapted to cold weather ; icx 
instance, buckwheat, <fec Roots. — Some of the roots contain, fSr instance 
the potato, a large amoimt of starch ; also nutriment, and waste. Others, 
for instance beets, contain sugar, and waste. The ttoigs, hudSj and bark 
of trees contain gum, starch, nourishment in small quantities, and waste 
substance in large. Sap sometimes contains sugar. J<Vuit is very 
different in different cases: that which is quickly formed in the early part 
of the season, such as berries, cherries, <Scc., is composed mostly of water, 
waste substance, a little nourishment, with scarcely any heating proper- 
ties. That which is formed more slowly, and comes to maturity later, 
contains more " substance." The hotter the summer, the sooner do fruits 
mature, and the more juicy and delicious are they ; which is especially 
true of those brought from tropical climates. Certain fruits, such as 
peas, beans, (&c., approach nearer to being seeds, and contain a great deal 
of nourishment. The fruits ripening toward fall, contain sometimes 
sugar, as sweet apples ; sometimes starch, sometimes gum, and more or 
less nutriment The most conspicuous food in fruits, however, is the 
waste food, which renders them excellent for summer use, as serving to 
make up a necessary bulk of food, and should be eaten, no matter what 
epidemic may prevaiLf The leaves and stalks of plants are almost 
entirely nutriment, and waste substance, in the early part of the year, 
as they should be ; for as summer is approaching, the stock of fiiel in the 
system does not need to be iacreased, but may be drawn upon till ex- 
hausted. Toward fall they contain more starch, gum, <&c. Yet most of 

* Animal food is, in fact, vegetable food, since it was composed by plants. 

t One of the most incorrect ideas that has ever been conceived is, that fruit ia 
injurious in summer. It is not the fruit, but the way it is eaten. It should be eaten as 
nature ripens it, a little at a time when we first use a new kind, not according to the 
state of the market ; and as soon as accustomed to it we may eat abundantly, always 
noticing that as soon as the weather for a day, or even the half of it, becomes cool, the 
system requires more of some other food and less of fruit. 

grains'! Roots? Fruit 7 Of what kinds and when are people apt to eat too 
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them do all summer long contain more or less of fuel ; for the oow 
obtahis Uie butter she yields, from the grass.* The wood and rooti of 
many trees contain more or less of a starchy substance, and a gum, mix- 
ed with mucilage, that contains a small portion of nourishment ; but 
these parts of plants, being a framework to the plants are mostly com- 
posed of incompatible waste substance.] 

[Of the various kinds of food, people are apt to eat too much nour- 
ishment summer and winter, and especially when unwell; and in summer, 
and when unweU, too much fuel ; and in summer, too little waste food, 
which by sedentary persons is used in too small quantity during the 
winter. Females do not eat enough waste food, as a general thing.] 

Sec. 3. — Air in the proditction of Heat, 

185. That air is concerned in the production of heat is 
proved by fotur things. 1st. It is the means by which heat 
is removed from the body. 2d. We take much more of it 
into the system in cold than in warm weather. 3d. That 
which is breathed is more effective in cold than in warm 
weather. 4th. The air is of such a nature that it can assist 
in producing heat. 

[Ist. Since it is by the air that the heat is removed, the air ought to 
be the means of causing an equal amount to be produced. And as the 
power to remove heat varies, so ought its abUity to produce heat If 
this be so aU is right] 

[2d. When water or air is cold much more of it is contained in a 
given space. Hence when we fill the lungs with cold air they receive 
(nore than if the air be warm.] 

[3d. When the cold air is taken into the lungs it is warmed, and of 



* Cabbage is said to contain more nourishment in proportion to its weight when 
Jiied than any other plant, and in this respect is probably the most profitable of any 
thing that can be raised. The effects of Scotch Kale, and Dutch Sourcrout, show that 
cabbage is not an unhealthy article of food, but probably one of the most healthy on 
the catalogue. About 30 tons of fresh cabbage can be raised to the acre. 



nneht v 185. What proves the action of air in the production of heatt Why 
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ooone swelled or expanded, and, therefore, farooght more cknely h 
OGoAact with the inner surfiaoe al the Imigs, and oi coarse will produce 
a more powerful effect on the blood] 

JSxp. — If a person suddenly fill his lungs with cold air and instantly 
stop his breath and place his hand on his chest, he will perceive his <^hesi 
. to expand, as the inclosed air grows warm.] 

[That the air is adapted to produce heat is evident firom what we 
see in the burning of wood] 

186. ITow the air acts is not precisely known. 

[Some think that the air unites directly in the lungs with certain 
parts of the blood, either produced by exercise or obtained from ihe food, 
or both, and that thus heat is produced in the lungs. Others think, that 
the air unites with certain parts of the blood, and with them passes into 
the various parts of the body, where it leaves those parts of the blood with 
which it has been united, and by uniting with other substances, derived 
either from the food or the exercise of the system, heat is thus produced 
Others again, and I believe correctly, think that the air in part pro- 
duces heat by uniting with certain substances in the lungs, and in part by 
passing with certain oUier parts of the blood into the parts of the body. 
In any case, since by the action of the air, heat is produced.] 

187. It is very important^ in order that the system be kept 
warm^ that an abundant supply of pure air be breathed, and 
night or day- rooms should be perfectly ventilated. 

Inf. — Inasmuch as cold air is more productive of heat than warm 
air it will be preferable. 

[There is one exception to this. If a person be of feeble health, so 
that he. cannot produce as much heat as is necessary to warm the cold 
air received into the lungs, it will be very unproper for him to receive it, 
and pure warm air must be iuhaled Feebleness in respect to producing 
heat also usually exists in infancy and old age.] 

188. In tlie prodvjction of heat^ water must be of essential 
importance. 



ought the air to produce heatl Why do we receive more cold than warm airY 
What effect on the air is prodiice«l in the lungs i -^xp. ? What does the burning of 
wood show 7 ^ 186. IIow does the air act 1 What is thought of the action of the air 7 
1 187. What kind of air should be breathed 1 Inf. 7 What exception 1 v 188. Usi 
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[Since it is by the water of the blood that the foodj the air, and the 
substances resulting from exercise are circulated and caused to act on 
Bach other, the greater the quantity of the water, the less rapidly will it 
drculate, of course ; and the less the quantity of water, the more rapidly 
the circulation will take place, and the more or less rapidly will heat be 
produced.] 

/«/*. a. — The thirst, by inducing us to drink, is of use in preventing 
the production of heat. 

Inf. h. — The kidneys, by their activity in removing the water, can, of 
course, be of use by lessening the quantity of water. 



CHAPTER IL 

Distrihition of Heat, 

189. Wherever heat may be produced, it is distributed 
yy the circulation of blood. 

Inf. a. — "Whatever causes the more rapid circulation of blood distri- 
butes the heat more rapidly. 

Inf. b. — Exercise, rubbing the system, general health, and the removal 
»f the water by the kidneys, will eJiorten the time required for the blood 
o pass through its rounds. 

Inf. c. — The ill health of any part, wliich prevents its receiving blood, 
irevents the distribution of heat to it. 

Inf. d. — ^The drinking of water, freely, lengthens the time during 
vhich the blood can run its circuit. 

190. The amount of Jieat distributed to any part will 
lepend upon the quantity of blood it receives and the 
listance of it from the centre. 

Inf. a. — All parts will not have the same natural temperature. 
Inf. h. — To increase the temperature of a part, we must increase the 
:irculation through it 



>f water 1 Inf. a. 7 Jnf.b.1 if 189. How ia heat distributed 1 Inf. a. 7 Inf. h.7 
htf. e. 7 Inf.d. 7 T iw. The heat aoT part receives depends on what 7 Irtf". a. 7 
Do they 1 Inf. b.7 ^ 191 . To preserve neat what is necessary 1 What is said of fail 
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CHAPTER m. 

PreservcUion of Heat, 

191. To. preserve heat four things are be noticed-^ 

Isi. The fat beneath the skin. 2d. The clothing upon the 

skin. 3d. The air surrounding us. 4th. The shelter of 

our buildings. 

[Isi That &t is a protection against loss of heat is evident, since we 
gain a coat of it in fall and lose it in spring, as a general thing. It is 
also the same with other animals in cold regions. In warm regions the 
animals do not haye the fat The quantity of fcit depends on the need 
of the animal in respect to the preservation of heat In case of the 
swine, the bristies of which are a slight defence, the fcit is thick. In 
case of the whale also, and in case of the infiEmt] 

Inf. a. — ^The infant requires to have the heat effectually preserved. 

Inf. b. — ^The layer of rat being thick in the £all of the year and pre- 
serving heat, a smaller amount of heat need be produced, that is to say, 
a fEit animal is kept on less food than a lean one. 

[2d. That fur, hair, wool, feathers, etc., will preserve from loss of heat, 
need not be argued All tiiat need be said is, tiiat according to whidi 
of these the animal has, so will the kind and quantity of food be which 
they require.] 

Inf. — A cow and sheep do not require the same kind of food. 

[8d The warm atmosphere prevents the escape of heat, and it is for 
this purpose we should have our rooms warm, rather than for Uie purpose 
of warming us. In extraordinary cases a person may go to the fire to 
receive heat from it, but it is almost always best to have heat produced 
in the body and preserved in it, rather than received fit>m external 
sources.] 

[4th. The shelter of our buildings saves us from the loss of heat] 

Inf. a. 7 Itif. b. 7 Do the cow and sheep require the eame anantitj and Mnd of 
foodi What effect has the warm atmosphere 1 How does the shelter of our hoosee 
protect from loss of heat 7 Do we usually strive to keep in the heat or keep out tba 
eoId7 Which is iti Does a sheep need as warm a stable as the cowl Itone pro> 
taction be ample, do we need the otheni Who will need the most doChiiVt the fitt 
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Inf. — Where one protection is ample we do not need the other, and 
of course with an abundance of clotning, there is no more danger of 
taking cold from being out of doors tlian in the house at any time if the 
system can warm the air we breathe. 



CONCLUSION. 

192. If a person wish to keep himself or animals warm, 
he must observe that a proper quantity of proper food, and 
drink, and air, and exercise be taken, and that he wear a 
proper quantity of protective clothing, and from time to 
time give the system a good rubbing. He must also be 
especially careful to preserve his general health. If this be 
not good, he must observe that his chief reliance must be 
upon clothing and shelter, which, indeed, is a kind of 
clothing. For if health be not good, neither the food or air 
can be effectually used by his system in the production of 
heat, which must therefore bo very carefully preserved. 
When, therefore, by labor, the system has been exhausted, 
more clothing should be worn. Especially is it important, 
that more clothing be worn toward night, as the system is 
exhausted, while the air is usually cooler than during the 
day, and of course removes heat rapidly, 

~- - - . . 

person or the lean one 1 IF 192. If a person wish to keep warm, what is necessary 1 
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The Cooling Process, 

193. The system is cooledby three mesLUS — 1st. Best. 2i 
Water. 3d. Air. 

[Ist. As exercise and the use of food and air tend to produce heiii 
the disuse must tend to cool the system.] 

[2d. Water cools the system not only by its low temperature and by 
preventiijg tlie rapid production and distribution of heat, but mow 
especially by passing through the blood-vessels to the perspiratoiy 
glands of the skin, by which it is caused to pass out to the sur&ce of 
the skin, fi-om which evaporating it cools the body.] 

Inf. a. — As by perspiring, the quantity of water m the blood-vessels 
is constantly lessened, it should be resupplied often, by small draughts; 
and in case of animals, espe-dally the horse, as well as in case of man. 

Inf. 6.— That state of the atmosphere which fsunlitates evaporatioD 
will tend to cool the skin. 

[When applied to its surface water also cools the skin by ocmductioo 
nirl by CAaporation] 

Inf. a. — Cold vapor in the air abstracts heat from the system. 

Inf. b. — If the skin cannot perspire, and the system be hot, washing 
or sponging the skin with cold water will many times be a valuable 
means of reducing the temperature to a healthy state. 

Inf. c. — If travelling with a horse in warm weather, he ceases to 
perspire, it will be well to sprinkle a little water upon him. 

[8d. The air, by acting upon the akin, abstracts heat, especially if it 
blow upon the surface, and is a very agreeable means to gently lower 
the temperature of the system.] 

V 193. By what means is the body cooled 1 Gffbct of want of exercise and food 1 How 
doea water cool the sTatemI h^f. a? Ir^. b. 7 What atatet of the air ftdlteis 
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ADDENDA TO PART D. 

[Sso. A. — Organic or Invohmiary Nervous SyvtenL'—li is Tery 
evident to the scholar, that there ought to be some means of harmo- 
nizing the action of the parts thus fisir described, and causing them 
to increase or diminish their action in accordance with the best good 
of any other part and of the whole. Predsely how this is aooom« 
plished, we cannot say, but it is done in the most admirable maimer. 
The supposition is, that there is some nervous centre or centres upon 
which all parts of the body can produce effects accordiog to their con- 
ditions, and from which effects are produced upon all parts, as need may 
be. The efficiency with which these influences are exerted depends upon 
the constitution of a person, his health, and the strength or exhaustion of 
his system by fatigue, watchiog, etc. Hence, one person cannot do 
without injury, what another may do with impunity. A person cannot 
at one time do what he may at another.*] 

[How this nervous system operates, no one knows, nor do we cer- 
tainly know through what channels it operates. It is of vast importance 
ii^the animal economy, and when it cannot exert a vigorous influence, a 
person must be very careful of exposure. Its powers are exhausted by 
continued mental or physical labor, and in a very striking manner by tlie 
acticHi of certain diseases, and by the continued effects of heat and 
eold. 

[Seo. B. — The Sympathetic Nervous System. — Upon each side of 
the spinal colunm, at short distances, are foimd small collections, 
called ganglia, of reddish-gray nervous substance. These are con- 
nected by small white cords. From these, small branches extend off 
on the arteries, and by some are supposed to extend to their very 
extremities. Branches also extend into certain parts of the skull, 

* ThoM things ahow the utter absurdity of those who would apply the same kind o^ 
nmedies to all kinds of complaints, and the ignorance of those who would " doctor the 
lymptoms" or signs of disease, without thoroughly investigating the cause and con> 
dition. 



erapofauionl What ought there to be in the sy«tem 1 Wlutt is the suppodtion in rs- 
epea to the nervous system of oiqganic life 7 Th» efficiency of the organic narrotti 
tnftuAnca* depends on what) Can an persons do the same things wihimpuninrt What 
Is ^ Ibot noiel What is the result when the nervous system of onanie lift caanoc 
tanrt a p owe r fl il fa^fluencel How are its powers exhausted t What is said of the 

11 
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where also certain of the ganglia are found. For what this amnge- 
ment is, no one certainly knows. By some it is regarded as the meani 
by which the involuntary nervous influences are exerted] 

[Sec. C. — The Spleen is a part Of the body about as large as a kidney, 
found just at the left of the stomach. It is called the milt commcnly. 
It contains a great quantity of blood. Its use is not known.] 

[Seo. D. — The Thyroid and Thymous Glands, and Renal Capsoles^ 
are parts of small size, the use of which is unknown.] 

[Sec. E. — The Lymphatics are the names of tubes, commeDcing in 
nearly aU parts of the system. They are small in size, having a beaded 
appearance, extending in nearly parallel lines from the extremities 
toward the centre of the body, and at last opening into the lacteals or 
thoracic duct, or into the veins. They contain a limpid fluid of a watery 
color, called lymph. Their use is not known with certainty.] 

[All these organs of Part II together, may form a class which may 
be called the second class.] 



REVIEW OF PART II. 

[We may now review and present at once before oiu- minds the 
uses of food, air, and water, and reconsider what organs are necessary to 
apply them to their uses.] 

The melfare of the system requires that four duties be 
fulfilled. 1st. Excretion. 2d. Nutrition. 3d. Heating. 
4th. Cooling. 

Food is useful as nutriment and fuel. 

Air is useful in excretion, heating, (and perhaps in 
causing those changes which are connected with the action 
of the system,) and in cooling. 

flTmpathetic or gangUonie Berroufl system 1 What is sidd of the spleen 1 Whttii 
taid of the thyroid, etc., glands Y What is said of the lymphaticsl What doss tiM 
^Uiursofthe system require 1 How is fbod useful 1 HowisaimnfUl Howls — "^ 
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Water is useful as a vehicle to receive and transport 
from one place to another, any substance to be excreted, to 
nourish, or to heat the system. It distributes heat, and thus 
warms some and cools other organs. By its presence it 
dilutes the nourishment, and renders the nourishment of the 
system more slow ; while by its removal the nourishment is 
furnished to the system more rapidly. By its presence it 
prevents the production of heat, by diluting the fuel of the 
blood. By its removal it increases the rapidity with which 
heat is produced, and also with which it is distributed. If 
perspired, it by evaporation cools the body, as it does also 
by application either as a bath, or in the form of " damp cold 
air." By its removal it also increases the rapidity with 
which excretion is produced. 

Pive classes of organs are necessary to make use of the 
food, air, and water. 1st. The Excreting. 2d. The Diges- 
tive. 3d. The Respiratory. 4th. The Circulatory. 5th. 
The Nervous System of Organic Life. 

TJie Exa'eting Organs are of five classes. 1st. The 
Lungs. 2d. The Kidneys. 3d. The Skin. 4th. The Liver. 
5th. The Second Stomach and Colon. 

The Digestive Organs are^ 1st. The Mouth. 2d. The 
Stomach. 3d. The Second Stomach, Liver, and Pancreas. 
4th. The Lacteals. 

Tfie Respiratory Organs consist of the Lungs, and 
apparatus which inspires and expels the air from them. 

The CirculoZory Organs are the right and left Hearts, 
the Arteries, Veins, and Capillaries. 

Tlie Nervous System of Organic Life is indefinitely known. 
[The uses of each organ, and the necessity for its existence, will be 

useful 1 yflax classes of organs are necessary to make use of the food, air, and water % 
Row many and what class of organs compose the excreting organs? How many and 
what organs compose the digestive oi^jansl Of what organs do the respiratory appa* 
mus consist 1 what are the circulatory organs 7 What organs are required in tbt 
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more stroogl j impressed if fhej be now daased according to their use 
in ftilfillmg the grand duties of the syBtem.] 

In the process of excretion there are required, the Lungs, 
Ihe Kidneys, the Skin, the Liver, the Second Stomach and 
Colon, the Hearts and Blood-vessels, and the Nervous System 
In the process of nutrition there are required, the 
Mouth, Stomach, Second Stomach, Liver and Pancreas, the 
Lacteals, the Kidneys, the Hearts and Blood-vessels, the 
Nervous System. 

In the process of keeping the system warm there are 
required, the Mouth, the Stomach, the Second Stomach, 
Liver and Pancreas, the Lacteals, the Lungs, the Kidneys^ 
the Hearts and Blood-vessels, the Nervous System. 

In the process of cooling, there are required the Skin, 
the Lungs, the Liver, the Blood-vessels, the Nervous System. 

[The duty of the Lungs is therefore three-fold. 

The duty of the Kidneys is also three-fold. 

The duty of the Skin is two-fold. 

The duty of the Liver is four-fold. 

The duty of the Second Stomach is three-fold. 

The duty of the Mouth is two-fold. 

The duty of the Stomach is two-fold. 

The duty of the Lacteals is two-fold 

The duty of the Hearts and Blood-vessels is foiu'-fold. 

The duty of the Nervous System is four-fold] 
[The duties just mentioned have reference merely to the acticxi of 
each organ in respect to the four grand duties of these organs.] 

All the organs engaged in excretion, nutrition, and in 
heating and cooling the system, may very properly be com- 
bined into one class, and called the Second Class of Organs. 

process of excretion 7 What organs are required in the process of digestion 1 What 
organs are -equired in the process of keeping the system warm 1 What organs 
are required in the process of cooling the system 1 How many duties hare the 
lungs 1 What are they 7 How many duties have the kidneys 1 What are they 7 
How many duties has the skin t What are they 7 How many duties has the liver 1 
What are they? How many duties has the second stomach 1 What are they 7 
How many duties has the mouth? What are they? How many duties has the 
■tomach? What are they 7 How many duties hare the lacteals 1 What are they^ 
How many duties have the hearts and blood-vessels 1 What art they? How many 
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[Tfaey are frequently termed the organs of organic or yegetative life.] 

[It is now worthy of notice, that as the first class is dependent on 
the second for nourishment, (&c., so also the second class is dependent 
on the first for supplies of food, clothing, water, <fec. Hence they are 
most intimately connected by means of their nervous systems, and every 
state of either has an effect upon the other ; the mind also is so con- 
nected with the body, tliat every state of the mind affects more or less 
immediately all parts of the system, and tlie fulfilment of every duty of 
the second class of organs, while every state of those produces an effect 
on the mind. A person cannot then expect good digestion when his 
temper is morose, and on the other hand, indigestion will tend to pro- 
duce a bad state of mind.] 

[One fact more is here worthy of notice, viz., all parts of the body 
increase in size from the earliest periods of their life to mature years. 
For the accomplishment of this it is evident that such substance as the 
body is composed of will be required, viz., the same substance as is 
necessary in the repairing process. It must be prepared, and in all 
respects treated in the same manner.] 

The nourishment of the body previous to maturity is for 
two purposes. 1st. Its growth. 2d. Its repair. 

duties has the nervous system of organic life 7 TVhat are they 7 What organs may 
be brought into one class? What may it be called? What are the organs composing 
it frequently called? What is now worthy of notice ? How are the two classes of 
organs in the body connected ? What cannot a person expect ? What fact is worthy 
of notice? What is necessary for the growth or ihe system? For what is nourish- 
ment of the body previous to mature years ? What do you suppose causes the body 
to grow for a series of years ^ and then cease to do so 7 What now are we prepared 
to do? 
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CONNECTION BETWEEN THE FIRST AND SECOND CLASS OP ORGANS 
AND BETWEEN THE MIN^ AND THE WHOLE BODY. 

194. Nothing can he more inHmate^ pcnoeTfid^ or impor- 
tant, than the relation which exists between the first and 
second class of organs, and between the mind and the whole 
body. 

nius. a. — Anger flushes the che^ ; fear makes us grow pale and 
quiver. 

Illu8. b. — Dr. Beaumont testifies, that the process of digestion would 
sometimes stop for an entire hour, in case of St. Martin hecoming 
angry. 

Jllus. c. — A melancholy state of mind tends to produce disease. 

nius. d. — Pity, joy, and grief^ will cause the tears to flow. 

Illus. €. — ^The mought of delicious food causes the saliva to flow ; 
and Dr. Beaumont testifies, that the same cause would produce a flow 
of the gastric juice. 

[Indeed, by more illustrations than our space will allow, it might be 
shown, that the mind will act as an emetic, a cathartic, a sedative, a 
stimulant, an astringent, an alterative, a producer of disease or of health; 
in short, when powerftdly active, wiU prolong or shorten life.] 

Inf. a. — For health's sake, we should always strive to cultivate 
an amiable and lively state of the disposition. 

Inf. h. — ^We should cast ofl^ as far as possible, aU thoughts of disease 
and every thing else which will make the mind anxious or worried ; 
and when unwell we should, as one of the most powerful means of cure, 
produce a pleasant state of mind. 

Inf. c. — When sick, an excited state of the mind should always be 
avoided, and every thing be done which shall give the patient confidence 

V 194. Is the connection of mind and body intimate 7 lUtu. a. 7 lUus. b. 1 
Uhu. c. 7 Blw. d. 7 JUua e. 7 How may the mind act t Inf. a. 7 Inf. h. 7 htf. e. ? 
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in his restoratioa Strangers and visitors should not be allowed to 
exhibit their kindness, etc. 

Inf. d, — If an indiyidual fear he is unwell, let him at once either cast 
it out of his mind, as one of the best curatives he can use, or let him go 
to an honest, intelligent, highly educated man, who can tell him whether 
there is any ground for his fears, and if there are, how his disease is to 
be removed, if it can be. 

[There is nothing worse than continually thinking what a person 

shall eat, and what he shall drink, etc., etc., with which so many people 

engross their attention. No kind of food will produce dyspepsia so 

soon as thus dwelling on one's diseases, food, etc. Better, therefore, eat 

unwholesome food, than dwell too long on such matters. We should 

inform ourselves well upon these points of course, and use the dictates 

of common sense, and if we liave any doubts, ask such persons as would 

be likely to know, but tlirow the subject off our minds quickly, and 

give attention to something of a more healthful character.] 

Illus.f. — K a portion of food too much be taken, the mind feels 
heaw and dull, dismclined to effort. 

Mlus. g. — If the skin be not bathed, the action of the mind will not 
be vigorous. 

Mlus. h. — If disease exist in any part, it is prone to exert a powerful 
influence on the mind. 

Inf. e. — It will be of the highest account that a state of perfect 
health be preserved in all parts of the system, in order that mental 
activity may be at its height. 

Inff. — ^A student is never wasting time who is engaged in pro- 
ducing or perfecting, or saving his health. 

Inf. a. — ^The merchant is gaining time when he spends it in im- 
proving hifl bodily health. 

CONCLUSION. 

It is clearly proved that the cultivation of the intellect and disposition, 
in a proper manner and to a proper degree, improves health, adds 
beauty to strength, and increases the happiness of man, while it 
lengthens his days ; and on the other hand, paying proper attention to the 
wel&re of the body, not only gives it health, but tends to produce as 
well, a healthy and happiness-causing state of the intellect and dis- 
position; while proper attention to mind and body, in accordance with 
the intentions of our Creator, makes us men in the true sense of the 
term, and enables us to enjoy the rich blessings of this world with 
which GNkI in his goodness has so abundantly surrounded us. 

Iflf.d.1 What is said to be very badi lOut./.t iOut. g.1 lUu». h.7 Tnf.e.7 
inf.f.7 Inf.g.l What is the conclusion 1 
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AOCWESTS, DROWyiSTG, CHOKETG, POISONING, QUACK 

MEDIdNBS, Ac 



TwotiuDgsare tobenolioed — IssL How we are to knofw if tlie bleed- 
ing be dangmoi. 3d. How to stop it let Keeding from the tjB- 
tenne tods h rarehr daiigeroa& The blood Had flows in this case, is of 
a daric red oolror. The flow wiQ be ladier mifionn, not in jete^ thoitth 
it may for a few moments be Terr rapid. Bleeding from any of we 
hffge systemic artesies win qui^ijdesirojlifeL Iffrom the small artenes, 
it is freqaendy dangeroos^ It is known by the bright red eoknr of the 
blood, aind especially by ihe jettii^ of the flow. It likewise seems to 
come fixxn towards the heairt^ Usoalty the wound iduch injm«s an 
artery must be a seTore one. Sometimes^ howevor, the flow which 
takes place afVer leedies hare beoi applied, has destroyed life, especially 
in case of children. Sometimes, also, from a slight wound, particularly 
in tiie regioQ of the temples, the flow has caused the loss of life. If 
leedies be applied, or a wound occur in the evenii^, at least in case <d 
a child, notice should be takaii ci the state of things, and those who 
have the care of it should not retire to sleep without every thing is 
safe. In case of bleedii^ from the nose, it rarely happens that a blood- 
vessel is broken, but the flow is caused by the oobds of the blood, so to 
speak, through the limng of the nose. It is very delicate, and plenti- 
faDj supplied with blood-vessels When these become overloaded, 
then: contents sometimes discharge themselves as above said. This 
is not dangerous unless too frequent or prolonged. Often it is very 
advantageous. 

2d. To stop the flow of blood, it is evident the part whidi is bleeding 
should be held as high above the heart as possible, as its action will 
thai be less effective. 

Jllu8. — ^When the nose Lb bleeding, the flow is increased if the head 

be held down. 

When, therefore, the arm or hand is injured, it should be thrust up- 
ward as far as possible. If the lower extremities be injured, and Uood 
flowing too freely, a person should lie down and thrust the foot upward 
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IIS &T Hs possible. lu Uie next place, it is to be noticed that titK blood 
whicli flowi to either of the eictremities is chieflj contained ia one tssmI 
St certain place*, as in Sg. A and B. 11. rcpreaeata the large arteiy 
thrODgh vhich the parts below are supplied. 

If pressure be made upon these vessels, and tlie flow of blood through 
them stopped, it must cease from the parts below. The situatioa of the 
vessels ia therefore to be accuratelj noticed. It will be observed, in 
case of the arm, that the artery is near l)j the inner edge of the large 
moBcle (m the front part of the arm. In case of the leg, the aiter; k 
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Iband between the inner edge of the aartoriua muscle, 2 2, a piece of 
wfaidi has been remored. (See also 62, I^ 1, fig. 1.) 

Kwe would make effideotpressare upon these yeesels, it is neceanufy 
ihut it should be so made, that the blood-yessel should he between tb 
canse of pressure and the bene. 

Sometimes by grasping the limb tightly, with the vessel between 
the Olds of the fingers and the heme, the flow can be stopped. A hand- 
Icothief or other strcHig bandage may be used, after twistmg it and tying 
a knot in the centra This must be so placed that the vessel is between 
it and the bone. The ends are then to oe carried round the limb^ and 
tied in such a manner that a stick or the like may be passed under the 
bandage directly opposite the knot, and made to twist the bandage till 
the knot shall forcibly press upon the artery. To aid in this, something 
not vary large may be placed under the knot 

Ckmtinu^ pressure directly on the wound will sometimes stop the 
flow. 

The apjJication for some time of cold water will dieck and some- 
times stop the flow. 

If an artenr of any sixe has been injured, it must be tied, as the ez.|Mm- 
ri<m is. K the flow 'stop for a short time, or even several homs, a penon 
■honld not be satisfied till a lieature has been put upon it, except it be 
deemed unnecessary by a skillful surgeon. 

It fe also worthy of iiotice, that in case of an injury to an arteiy, the 
danger is imminent, and somethinsrmust be done at once, and by a person 
himself, or the by-standers, while the surgeon i» 5sent for. 

B. FTTS. 

Persons are sometimes suddenly taken ill, and become insensible, 
fiilling down, sometimes remaining stiff in their seats, scnaetimes lying 
atOl after falling, and sometimes twitdiing and convulsinff. In such a 
case it will be best to place a perscm in a reclining position, with the 
head elevated. Let him receive fresh air, loosen his clothing, and keep 
him from curr^its of air. If his hands or feet feel cold, cover and ruo 
them, and make warm applications to them. If the person be con- 
vulsed, place him upon the softest convenient thing, and do not attempt 
to hold him more tightly or carefully than is necessary to prevent his 
injuring himself or any one. Meantime, of course, the skilful physician 
should be sent for ; and untQ he advises it, nothinit should be given or 
done in particular, as the causes of the evil and the nature of it vary so 
much in different cases, that a perscoi is apt to do much more harm than 
good by attempting to help the suffering person. 

C. DROWNING. 

The cause of death in case of drowning is twofold : 1st The loss of 
heat 2d. The exclusion of fresh air from the lungs. When a person i^ 
plunged under water the windpipe is at once closed, and of course remaino 
fillea with air. The oxygen of this is howevor quickly exhauste<l, am) 



APPENDIX. 139 

it is fully loaded with substance received from the blood. The im- 
purities which should leave the body by way of the lungs, now qvickly 
luxsumulate and become deadly poison to the brain and nervous system, 
the action of which immediately ceases, and returns no more except the 
person is resuscitated. The time after immersion during which this may 
be done depends on many circumstances, but cliiefly on the warmth of 
the water and character of the clothing. T\ie colder the water, the 
soixier is a person past recovery. But, till long after the surface is 
quite cold, we should not cease our exertions. 

The first thing to be done, is to carry the drowned quickly and 
genUy to the most convenient place. Put him in a reclinmg posture, 
with the head slightly elevated. The second thing to notice, is the im- 
portance of preserving what heat is left, and if possible adding to it At 
GDce the wet clothes are to be removed, and liie person wrapped in 
flannels. If they are warm or quite hot, so much the better. Something 
warm should be put to the feet especially. If no fire is to be had, one 
or two persons should lie by the side of the drowned, that he may be 
warmea by the heat of their bodies. The third thing to be noticed is, 
that the poison must be removed from the blood. For this purpose we 
must bring the pure air to act in the lungs. As they are alreaay more 
or less filled with bad air, the first thing is, to cause it to be expelled. 
This is doae by prising gently but forcibly upon the sides and front of 
the chest and abdomen. Next, we desire to have fresh air pass into the 
lungs. This may be done by first pressing tlie upper part of the wind- 
pipe downward and backward. The object of this is to keep the wind- 
pipe open for the inward passage of the air, which will be produced by 
removing the pressure made upon the chest and abdomen. The carti- 
lages of the ribe and back, owing to their elasticity, cause the sides of 
the chest to spring upward and outward, and the inward pressure of the 
air fills the lungs. Sometimes, however, the inward passage of the 

air, or some cause, closes the upper part of the pipe. This is recognized 
by the chest not expanding. In this case the windpipe must be opened. 
This is done by drawing the skin tightly across it by means of the thumb 
and finger, wluch, also, by the same act, hold it firmly. Then cut into 
it about half an inch below the prominence of the throat, ordinarily 
called Adam's apple. The opening should be made large enough to in- 
sert a tube. For this a quill serves a very good purpose. If no tube 
be convenient, the sides of the opening made should be spread so as to 
allow the air to pass freely. 

When this part of the process is attended with success, the artificial 
breathing ahomd be continued a long time, even if no signs of life are 
seen. 

The pressure should be made and removed about twice as often as a 
person ordinarily breathes. The pressure should be gradually increased 
and somewhat prolonged, and almost suddenly removed. 

The next thing to be noticed is, that if we remove all the poison 
from the blood in the lungs, this does not affect the blood in the brain or 
other parts of the body, except the circulation of the blood be produced. 
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Bnbbag^ HhButan, of the 8iirfiu» is also to be done, but in such a waj 
asnoitoccxdtheparBOBst aD. 

ItisOj, we iBiifli Dotiee, that nothiDg hs^ eyil would result from Hie 
use d bellowB, or frtmi^Uowing in a person's mouth, <&a, <bc. 



D. CHOKING. 

In case of choking which is immediatelj dangerous, it is usually 
owing to the stoppage of the food in the upper part of the throat, on 
account of which the windpipe is convulsivelj dosed, and the air being 
prevented from entering the lungs, the person dies from the same cause 
as in case of drowning. If any thing be elsewhere detained in its passage 
from the mouth to the stomach, there is usually time to send for the 
sui^eon. If death is about to occur, because frcm any reascm air is not 
received by the lungs, the same course must be pursued as in case of 
drowning. The effort to press the windpipe downward and backward 
is to be made. If this be unsuccessful, tne windpipe must be opened. 
Scnnetimes a smart slap on the shoulders will be sufficient to dislodge 
the offending cause. 

It can usually be determined, that the want of air is the cause of 
death by the Uvid color of the lips and whole fiEu^e, and the TariooB 
signs of suffocation exhibited. 



E. ^POISONING. 

Poisons may either be introduced into the system from without or 
generated within, as we have seen ; poisons of a peculiar character also 
seem, under some circumstances, to be produced by disease. Pchschis 
ordiuarily derived from external sources may enter the system by the way 
of the skin, lungs, or stomach. In the first place, they should be excludea 
2d. Neutralized. 3d. Diluted. 4th. Evacuated. 5th. Their effects 
mollified. 1st. They may be excluded by our bein^ able to recognize 
them, and under what circumstances they exist This work is too small 
to teach this knowledge. As far as possible, however, every child should 
be early taught to faiiow and avoid that which is noxious to his system. 
Again, it ia evident, that if the vessels of the body be full, they cannot 
and will not readily receive from the air or any source poisons, whidi 
would be received with avidity by the vessels if partially fiUed. Hence, 
when about to be exposed by necessity to the deleterious air of a sick 
chamber, or elsewhere, it is frequently well to drink freely of pure 
water. 

2d. There are many things which partially or wholly tend to neu- 
tralize in part or wholly the harmful action of certain poisons. But as 
they would be usually not at hand, and perhaps also not easily remem- 
bered, one thing only will be mentioned — eggs should be swallowed as 
quickly as possible after too large a quantity of corrosive sublimate has 
been taken. This poison is the usual prominent ingredient of bug 



APPENDIX. t 141 

pdsons. It is bo deadly, it shotild not on any aoooimt be kept in any 
part of a house, biit obtained merely as it is wanted. 

3d. Almost all liquid poisons may be diluted by water, which should 
be swallowed in the greatest quantity and very rapidly. This wiU 
dilute the poison, distend the stomach, and assist in vomiting or 
cause it. 

4th. To evacuate the poison, whether it have been ueutralized or 
diluted, or not, is ahnost always quite necessaiy. If the poison have 
been dissolved, this is usually readily done. But if the poison be a 
powder or the like, it is apt to adhere to the sides of- the stomach. In 
this case we wish to distend the stomach, so that no poison may be de- 
tained in any folds of it, and in the second place, to pass mto the 
stomach some paste-like or adhesive substance, which, by adhering to 
the poison, shall bring it out In such a case, therefore, it is best to stir 
up a portion of flour or meal in a pint or quart of water till it is thick 
as a person can swallow. This he should swallow. If no meal be at 
hand, water alone may be takea To act as an emetic, let a person 
swallow a tablespoonful of ground or pounded mustard — it may be by 
itself or stirred in water. If this be not at hand, let a person ()rink of 
water as fast as possible till the stomach is overloaded, when the water 
wiU usually act as an emetic. If it can be had, sulphate of zinc in small 
quantity will act as an emetic. Many other things will also. According 
as they are most convenient they can be used. Sometimes the poiscm, 
especially if a narcotic, has so acted on the system that a person cannot 
swallow, or if he can, that an emetic cannot operate. In this case it 
usually happens that the brain is oppressed by the presence of too much 
blood. To remove this, several things may be done. In case of intoxi- 
cation, the usual custom has been to pump cold water on the head. 
Warm applications may also be made to the hands and feet The system 
may be rubbed. The person may, if possible, be compelled to take 
exercise, by placing him between two persons and walking him up and 
down, cold cloths being upon his head at the same time. Tingling the 
skin with a switch is also resorted to. Doses of strong tea and coffee are 
given. Such remedies should, however, be administered with much 
care, and never by an unskilful person, for if the person could barely live 
as it is, the slightest increase of the evil might destroy his hfe. 

F. QUACKERY AND QUACK MEDICINES. 

These might very properly be considered under the head of poisons, for 
they are so in a double sense. Many, yes, thousands have been carried 
to a premature grave by tampering with medicine8,.presented before them 
by the bland voice of the wolf in sheep's clothing. In the second place, 
the morals of the undisceming young are undermined by the exhioition 
of wealth and apparent success, as it is called, of those who laugh at the 
credulity of theur beguiled victims. This most heinous, dishonorable, 
and wicked traffic in the love of life and fiamily, which is at present 
carried on in community, ought to meet the sever^ condemnation from 

12 



143 ^ APPENDIX. 



evoy monl, religioiiB» inteUigent, or well-wiahiDg member of sociefy, If 
what the quack says be tme, then how fieodiah to keep secret that wtitk 
U capable of so gr^itly blessiiig man. If it be not kne, how yileis heto 
seduce with baseless promises, till the horn* when a cure might have been 
effBcted Jias past It often happens, that the evil which could have been 
nipped in the bud, grows apace dj delay. It is not merely tricking a man 
of his money by &lse pretences, but it is selling his life, his healui, ior a 
few paltry shillings, and selling a life that is not only dearly prized by 
the possessor, but by, perhaps, a whole fiimily, cUnging around him 
with their affections not only, but depending upon his love for a suppcnrt 
and a standing in society. Say not, then, if a medicine should be so 
inert or so small in quantity, that it does no good, it can do no harm. 
Let no quack pacify his conscience, if he have any, with such an ezcose, 
for his iu-gotten gains. 

But say persons, do we not see people really get well, and of serious 
diseases too, by the use of what are called quack medicines, and under 
Ibe direction of quacks ? This is true. But here are reasons — 1st A 
large majority of persons will ultimately get well without any assistanoe 
from outward sqpi'ces. There is a power in the system of eyery person 
which tends to cure, and will often succeed. Medicine and judidooB 
medical treatment will assist in hastemng the cure of many cases oi 
disease, but the number reaUy sayed from the graye, compared with the 
whole, is yery small 2d. One of the most powerM agents in producing 
or curing disease, is the mind. Indeed it is, except in few cases, yery 
much the most effectual agent The mere belief in the efficacy of a 
course of treatment, will often remoye the worst of maladies. This, 
however, does not make it any the less dishonest for the quack to 
practise his nefariouv<i arts. 3d. Most of the medicines used and sold or 
courses pursued, do have more or less of active properties, which are 
almost, of course, adapted to some cases of disease, few or many. They 
are sold, or the ^eatmcnt is applied to all who can be induced to rely 
on them. The cure of some persons is therefore really hastened or pro- 
duced, and testimonials of these are gathered up from every sectioo, 
together with many forgeries, in many instances, and posted before the 
public, while the failures are very carefully withheld. 

4th. Many unprincipled persons who know how to apply medicines 
with some skill, will pretend (as I have myself seen) to be practising a 
course or system, when, in fact, they are not, but are giving medicines 
adapted to the case under a false name ; and I have Imown persims to 
speak against that which was curing them, and which they were using, 
but did not know it. 

If these things which are told of medicines, or of what are called 
systems, were really true, could it be possible that persons would be at 
so much expense aud trouble in advertising their wares and cures i If a 
person had medicine which would always or even often cure consumption, 
or could always cure scarlet fever, if be were so inhumane as to keep 
how he did it a secret, would it be necessary for him to trouble himseu 
about money t Could not he go to a hospital, and by a few cures have 
his name celebrated throughout the country, so that money would pour 
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in upon him in countless measure ? So, also, if those ignorant persons 
who impose on the still less intelligent, by pretending to see the color of 
the organs in the body, and the disease which afifects tiiem, believed what 
they tell us, would they take the course they do, or woidd tliey take a 
course which would not onlv be honorable, but secure to them untold 
wealth, the still more valuable love of a grateful public, and baud down 
their names to a never-endmg future ? What shall be done with such 
base impostors, who waylay the unwary invalid in his search for health, 
and who is suffering too much to discern between him who truly sympa- 
thizes with misfortunes and the artful inhuman who wishes to prey upon 
them, and who, with hypocritical face, laughs in his sleeve as he hears 
his mistaken victim lavish gratitude upon his pretended benefactor ? 
What shall be done ? Why should not the laws of the country, against 
obtaining money under false pretences, be brought to bear on them ? 
Why should the lesser offender, and certainly the more honorable, be 
branded with ignominy, and incarcerated in prison, justly shut out from 
sodety, while tJbe more artful and greater curse goes at large and is 
nnwhipped of justice ? 

How shall we know a quack from an impostor ? In the same manner 
as we would in any other case. I have heard and read these things in 
respect to a good physician. Ist. It is necessary that he be an honest 
man. 2d. He should possess, at least, good natural talent. 3d. He 
should obtain as good a general education as is possible for him — (if he 
be honest, he will). 4th. He should qualify himself as thoroughly aa 
possible, by acquiring a knowledge of anatomy, physiology, pathology, 
the effect of every thing in natiu'e (as &r as possible) upon health and 
disease, the ew)erience of others, and he must himself be experienced by the 
observation of disease. 5th. He should have the highest regard for every 
good institution of society, and should be. in the strictest sense of the 
word, at least a moral maa 6th. Thus qualified by natural and acquired 
talents, he is to visit the sick bed, and without regard to his own case, 
but with the strcmgest desire to do his patient good, ho is to assiduously 
inquire into the nature and cause of the evil which exists, and then, 
taking all the circumstances into judicious consideration, he is to do 
whatever and use whatever he thinks will be for the good of the 
sick person. If he be at a loss what to do, it is his duty to call in 
good counsel, that other thoughts and other experience may, if po8s«ible, 
assist in the diflSculty. 'Zth. Having thus faithfully fulfilled his duty, 
he will take into consideration the worldly circumstances of his 
patient, and charge a reasonable sura for the services he has duti- 
luUy rendered, always being moderate rather than otherwise, since, 
in a measure, it may be said, that necessity compelled his patient to 
call him. While, on the other hand, he will never make his com- 
pensation depend on the cure of the man, for it is not his duty to 
cure, but to do all that lies in his power to effect it. 

THE END. 
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INTRODUCTION 



In the following pages, the pictures so well represent the bones 
of the system, that there is little else to be done but to give 
the names, composition, and uses of the various parts. In this 
place it is the intention to give the names only. The composi- 
tion and uses may be learned from various sources. Particular 
questions upon each page are unnecessary, since the same are 
applicable to all the parts. To wit, the scholar may first be 
asked, or ask himself, — Ist^ The color of any part. 2d, The 
form. 3d, The size. 4th, The kind of surface (smooth or 
rough). 5th, Its weight 6th, Structure. 7th, Composition. 
8th, What it contains (if any thing). 9th, Where situated. 
10th, With what connected. 11th, How (movably or immov- 
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aibfy). 12th, Uses. ISth, Ihe most noticeable things by which 
H is able to fulfil, or prevented from fulfiDing its duties. 14th, 
Hlostrations. 

These questions may be asked, not only in respect to a 
^(bole, but of each part ; and thus a child will not only learn 
the character of objects in a scientific manner, but easily lean 
to give complete, th<»x)ugh, and direct descriptions. 
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EiMniBl anrfiice of th 
occipital (back) boos of 
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11 corresponds with 6 in 
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upon and i» joined to Iho buck 
bone). 1, S, 8, 4, ridges i 
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1; lodged oertaia veins call 
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called Mi and l«Bt«nam 
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Sitenui] iDT&oe of the tan- 

(scsJe-like) portion, i. M«- 
toid portLoD. 11, Styloid (pen- 
like) prooMB. 4, Zy«Sto 
<J0teJ prooesa. 9, Irfeswi 
■adJtonoQB eitomng (eiUnul 
uiditoiy opening). 



lutenul aar&ce of the tam- 
iflinl bona. ]. Sqnamons t 
,r»^'«'d. 8. Patrons (rocky 
ii.™ tiBrtneM) portionH. 11. 
amend procegg. s. BeveUed 
^58 (overlapping a of flg. 51. 
I hiTi bono la TBiy nnevBD, hu 
many grooves «nd fonmin*. 



Eii«nuJ aniAoa rf thi 
PMietal (wJl) bono {•«« 14, 
fljp. ISl. 1, Sapttior bordar, 
(loand M the upper caatnl 
line of the he^):*^™ 
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Intanul ■mfan 
of tfa« ■phuHid 
(wedgv-Uka) bom. 
91, ^ GtmAk ; t, 



.... of tii« ikall 
directly in fhmt of tlu 
lower portion of the ood- 
pit.1). 



ImmUs. <BoDt 



, .riatft K^i [Hooen (oomb 

t, 8ap«nor; f, Inferior tur- 

— -.,_ (ooiled) bona*. 8, 0> phnmn 

(■moDtb),)u^lainlbniiiiYtli*MakM). 
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Posterior (l>ack) -view 
of the rishC palBte boiM. 
1, Floor, a, ThB mU 
of the back part of Uia 
Dual oaual. 4, PorUon 
wbtcbJoiuaitaMoiror 
tha left Qoatril. 




Id contact with the Inferior mn^llary. 1, Body. 3, Ba- 

ide of flg. 11, u if it ma (bnuoh). B, Angle. ID, Coroooid 

old bapwilied up be- pnMeu. 11, Condyle. It, Bigmoid 
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19, Ala (wing) of a^en _ 
lfi,Tempond. 10. M«Ur. 7, 1«- 
chnmisl (lesr), «1bo <»Hed ungaii 
(mill), trom ita rcBembliog s nuL 
S, Vomer. (Jost below 3,tbB 
(va boon called naaal, form lb* 
bridge of tba noae). 



of tb* ikDlI. II, roruntn 
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• Cramnm, - - 8 



The parts of the body thus far surveyed, nnmber 54, vii 

Occipital, ----- 1 

Frontal, ----- i 

Parietal, ------ 2 

Temporal, ----- 2 

Sphenoid, ----- i 

Ethmoid, - •: - - - 1 

Superior Maxillary, - - - 21 

Nasal, ----- 2 

Lachrymal, ----- 2 

Malar, ----- 2 

Palatine, - - - - - -2 

Inferior Turbinated, - - - 2 

Vomer, ------ l 

Inferior Maxillary, - - - 1^ 

First set, • - - - - - 20 [ m^^fi. 
Second set, - - - - 12 f ^®®*'*» " 



'Face, - - - U 
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54 
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Atlas, viewed iVom above, 
(upper vertebra of the back ana 
upon which the head rests). 1, 
Spinous process. 5, Lateral pro- 
cess. 7. The articular surface 
upon wnich the condyle 6 and 22, 
figs. 1 and 16, rests. 8, Portion 
m front of8,flg. 18. 



Axis (second vertebra viewed from the 
side). 2, 8, Odontoid (tooth) process, (it 
passes up through the front part of the fora- 
men magnum of the atlas. It is held in its 
place by a ligament which passes across f^om 
side to side of the atlas, just below 2, %. 18, 
if placed in its natural position. Also by liga- 
ments which pass from its upper point to the 
places on the oodpital indicated by 12. 




Fig. 18. 




Fig. 19. 



Ifiddle oervioal 
from above. 



(neok) vertebra, 





CervinJ Tenebiw, 
I>OTsal do. 1 
Lnmtar do. 




BscmiD (Bucred), sseii in &oDt. 8, 
Articnloting (joiQlitig) prcwess. 8, 8nt- 
fiwe «irn»pondiDg to tha 1x>dy of the 
lower Inmoar vertebrs. 9, Procem o( 
srticnlation, with the fint of toot bin*!! 
boDea, cilled ooooyses (ooekoo's bill). 
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aelew) viewed enero- 


(hipbone). l,Ilaiim. 
lobinm. 8, Fii'b^. 4, 


C of ileum. 8, Ante- 


anporior, B, Anterior 


■ior 10, Poalerior BU- 


)r, ll,Pc«teriorinfe- 


spinous prooeaiBs of 


ileum, 15, Tuberoeitj 




of the pobifl. 20, 


abaloin (cop), eoaket 


lehipboie/' 




y. Lower lambu vtr- 



Cocoygea, 
Oun Iiinon 




BigU f^ 

MCD in faniL _. 

2. H«d. S, Keck. 4, TmohMi' 
ter mijcn'. t. Trochanter mi 
Bxtenial, 8, Intomal eondjle. 



Front view ol .,. . 

e, Shaft of fibula. 2, Inner, 

T, Lower eicramitj. 8, lotoroal ' maJeoliis of tibii. 
^ 10, nppu part, 11, External maleolua of fibula. 




npp«r Biirface of bones of 
tlie foot. 1, 2, Astrngalua. 

iCslcis. 4, Scaphoid (boaC- 
aped). 6, 6, T, Interaal, 
miaiUe, and esternol onnei- 
form (wedgo) honoa. 8, Cu- 
boid (oobe). S, MetatarBal 
{added to tie ankle). 10, 12, 
First, 11,13, Second, li. 
Third TOWS of pbeluiges (pla- 

Femorea, - - El 1 

Ki, - ■ - - - I 1-""°" - ■ L. 
Fatelln (knee-paii), 2 J t^ 

Stetatarsat, - - - - - - 10 

PBUangM, !8j 



Under surf^ of 
bones of foot. 1, 9, 
Callus. 1, AatraKa- 
Ins. 5, S, Scaphoid, 
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above the top of the wiud^pe. 




eyi. BB.ScapuU. l.Qlanoid lavity. 
3, 2, 8, Bits. SP, SpinouB prooeM. 
H, H, latervBTtebnil eabsUuce. A, Ao»> 
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PoateiioT aarfkce of left ■ 






low). a,Infra(bel 
t. Head, upon wnwo ib a siigm 
socket excavated, and culled glenoid 
oayitj. 8, Neck. 13, Acromion 
procesn. (The top of t^a vliaaldcr 
■od sliield to the joint). 





Front view of 
the right hume- 
nu (upper arm 
bone). 1, Bluit. 
a, Head (adapted 
to the glenoid 6, 
fig. 88). B, Ana- 



tiiherosity. 
External, 14, ii 
temal condj'li 
IT, Foasa (to r( 
--'- - fig. SB). 



IS, 



Front vinr of 
bonet of lower ana. 
h Bhaft of ulna. S, 
Qreater, 8, leeMr 
Blgmaid (8-Bhaped) 
notch. (The enr- 
^e S, la applied 10 
la, fle. U.) i. 
Olocn 
(point 
B ,Coroa oidprt™i"B- 

10, Shaft ofBadina, 

11, Head. lS,Xeok. 
IB, Tnberoaity. IB, 
Inierior bead. IS, 
9 , Btyloid prooesaei. 



1 process, 
" -'Vow). 



of c 
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DoiHl mftoa of rigtit wpna (wrist). B, BkUiu. U, Dint. S. S» ■ 
pltrad. L, B«iiu4aiur (tudf-mooD alupBii). C, CaoeiforiD. P, Piaiftnni 
fiiM ■ln|Hii1) T, TnuiBiiiuii. Tr, 'Dweood. H, Hagnnm. D, Onti- 
fitm (hookad). 1, S, S, 4, t, Hetamip^ bones. 




iBiur. 3, CoD^cnn. 4, P^forai. 
fi. Trapeaam. T, Trapeirid. S, 
MlgnniD. 8, Uneifonn. 10, Mel^ 
carpil Imnes, 11, IS, Flirt; IJ, 
"% Second; IB, Third rewi or 
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B«B]dei tb« boDM exhibited, there are belan^ne to tlis appe 
lies, two davioleB (wUsr-boDes). Somedoiea at Uia jainta of 
ajd the foot sihbII bones sre found, celleil from their ebape, 
They ore in form lifaa the kneepan, and serve a eimilor purpoae. 



Met»-carpel, ----- 10 
"■--' - ssj 



I Upper ex- I , „ 
i J trenutiee, J 



Carpal bones, ----- 18 J tretniUea, 
Met»-carp«J - - ■■" ' 

Phalanges, 



Is dot 
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^-•>Hrr^€*, - - - 

Lover cxaczci:i«A, 
Fnrrr f Tmrmitiw, 



14 



- - 62 



:;-N«k, - - 



— X— 



1 -PelTis, - - 






£4 -Chest, - . 87 ; 
5 1^ Loins, - - 



' 2- 
«; i » 



60 
64 



to 

o 



LAMBEKT'S 

PICTORIAL ANATOMY AND PHYSIOLOGY. 

FEBMAITENT OIL COLOES. 

JPbr Physicians, Lecturers, Teachers, Students, Schools, and gen- 
eral instruction ; the most st/rongly recommended Jyy the high- 
est a/athority as hy/ar tJie test illustrations, in respect to ae- 
curacy, beauty, permanence of color, and every required eoDceU 
lence, (while also they are the cheapest^ eoer published in thM 
country. 

Complete Set 26 Plates — each 3 feet "by 2. 

Twenty are copies, with some additions, of the world-renowned Anatomical platw of 
Bougery aiod Jacob, of Paris. Five original, Anatomical and Physiological. 



Entered according to Act of Congress, by T. S. Lahbebt. 



For conyenience the whole are subdivided into three sets. The first subset com- 
Drises six plates ; one exhibiting the Anatomy of one view of the Bones ; one ditto 
Muscles j one ditto Nerves ; one ditto Bloodvessels ; one ditto Viscera ; also Physiology of 
Circulation and Respiration ; one Physiology of seeing. Second subset comprises six 
plates ; one, another view of Bones, one ditto Muscles, one ditto Nerves, one ditto 
Bloodvessels and Lymphatics, one Physiology of Digestion, one Anatomy of the Eye 
and Physiology of Hearing. The third subset embraces twelve more, (13 for physi- 
cians,) presenting other general or in detail, views of various parts of the body, also 
one of Microscopic Anatomy and two Physiological. 

They trill be done in a style as yet unequalled in America, with the highest rt- 
gard to accuracy and utility as well as beauty of finish, and as unprecedented in pn'ct 
as in excellence. 

Single Plates 60 eta. 

Iliey can be mounted if desired, in the best possible manner, each plate by itself or 
the set upon a single roller, for from 25 to 37 cents per plate. A folio also can be fur* 
Dished if wished, at from 25 cents upward. The plates can be sent to any place witbcnift 
injuxyi either in a folio or rolled on a stick. 



PORTLAND, MAINE. 

SANBOBN & GABTEB, PUBLISHEBS. 

MDOOOLL 



DESCRIPTION OF PLATE I. 

The skeleton of the hnman system is a frame-work composed of thret 
classes of organs. 1st. Bones. " 2d. Cartilages. 3d. Ligaments. 

The bones are the most solid parts of the body. They are composed 
of two kinds of substance. 1st. The animal, flexible, cartilaginous, or 
cement part. 2d. The earthv, mineral, calcareons, or marble jwirt. The 
proportions of these vary in di^erept bones at the same period of life, and 
very much at different periods of life, in accordance with the best good of 
the individnal. 

The cartilages are what are nsnally called the gristle, and may be 
uranged in four classes. 1st. Those wnich form the fhmie of the ear, and 
terminate the nose. 2d. Those which cover the bones at the joints— these 
arc quite firm. 8d. Those wliich connect the bony portions of the ribs 
with the breast bono. The elasticity of these is very great and nse^. 
4th. Those which are placed between the bodies of the vertebrse. They 
are exceedingly useful, and for the most are productive of the motions of the 
back, support it erect, or, by yielding, cause deformity. 

The ligaments are of two "kinds. 1st. White, or rather pearl-colored. 
Those are very strong, and serve to strongly bind different parts in their 
place. They are so arranged about the joints as to allow tJie proper 
motions^ but to restrain all improper ones. They are sometimes and 
usually m the form of straps, sometimes in the form of cords, and some- 
times ^ike a cap they entirely surround a joint. 2d. Yellow ligaments are 
somewhat elastic, and yield somewhat to great force, and thus allow 
motion. 

Fig. 1. 

Siead. — 8, frontal bone ; a, perpendicular, ft, orbital portions of it ; 10, 
parietal bono ; 15, malar ; C, zygomatic process of temporal bone ; a a, 
squamous, ft, mastoid portions of temporal bone ; 13, nasal ; 14, lachrymal; 
12, superior maxillary; 11, inferior maxillary; a, the central line, ft, 
ramus. 

Hi^ht Sids of Neck. — ^1, cervical vertebraB ; a ft, position of the in- 
tervertebral cartilasre. 

Rkflit Side of Chest. — From 5 to 5, 12 ribs may be counted \ aaa, back 
portion of ribs*; ft, connection of the last true rib with the sternum ; e <?, 
connection of the cartilage wit^ the false jibs ; d d^ floating ribs ; e €y 
angle posterior of the ribs. 

4, The sternum ; a ft, the two portions into which it may be considered 
as divided ; d^ ensiform cartilage. 

Upper Extremities of the Bight Sid^. — 19, clavicle ; 20, scapula ; a a. 
internal face of scapula ; ft, anterior border ; c, glenoid cavity ; d^ coracoid 
process ; «, acromion process. 

21, Humerus. — a, bicipital groove ; ft, insertion of deltoid muscle ; /, 
head ; g^ anatomical neck ; h^ greater, i, lesser tuberosity ; i, surgical 
neck ; /, trochlea : m />, external condyle ; o, internal condyle ; w^, anterior 
fossa. 
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22, XJlna. — a, groove ; h c, internal and external angle of the radios ; dL 
coronoid process ; /, anterior superior angle ; g, head inferior ; h, styloid 
process. 

23, Radius, — a, insertion of biceps muscle; d, head; y, styloid pro 
cess. 

Gctrpus. — 24, scaphoid ; 25, semilunar ; 26, pyramidal, cuneiform ; 27, 
pisiform : 28, trapezium ; 29, trapezoid ; 30, magnum ; 31, unciform. 

Metacarpal. — From 32 to 32. 
Phalanges. — 33, 34, 35, 1st, 2d, and 3d rows. 

Pelvis. — A, ileum ; B, body of pubis ; C, descending branch of pubis ; 

D, ischium; E, ascending branch of ischium; F, ischiatic foramen; 6, 
crest of the ileum ; c, anterior superior spinous process ; c?, anterior inferior 
spinous process ; e, internal iliac fossa ; /, ischiatic tubferosity. 

86, Femur. — a o, body ; &, external, c, internal angles ; c?, head ; /, tro- 
chanter major ; g, tubercle ; t, trochanter minor ; k w, external, I n, inter- 
nal condyle. 

87, Patella. MotuHa, 

38, THbia. — a, crest; c, internal plane ; rf, external plane; f, external, y, 
internal condyles; ^r, spine of the tibia; X;, anterior tuberosity ; /, articular 
surface ; m, internal maleolus. 

39, Fibula. — a, external face ; S, internal face ; rf, head ; e external maleo- 
lus, n^, 5 ; 40, astragulus ; 41, calcis ; 43, scaphoid ; 42, cuboid ; 44, 45, 46, 
cuneironn ; 47^ metatarsal ; 48, 49, 50, phalanges. 

ie/l Side Ligaments of the Spinal Qotumn. — 1, to 1, common anterior ver- 
tebral ligament ; 2 to 2, intervertebral cartilage ; 3 3 , fig. 1 and 2, radiated 
ligaments ; 4 4, sacral iigament ; 5, sacro-coxcygian anterior. 

Fig. 3. — Occipito atloidean ; 7, odontoidean ; 8, cruciform. 

Ligaments of Thorax. — 12, Inferior transverse costalis ; 13 13, radiated 
chondro-stemal anterior ; 14, vertical ; 15, chondro costales. * 

Ligaments of Pelvis. — 17, ilio-lumber: 18, ilio-vertebral ; 19, sacro-Uiac 
anterior; 20, sjrmphysis pubis ; 21, anterior pubic ligament; 22, superior 
pubic ligament ; 23, inferior pubic ligament ; 24, sub-pubic membrane. 

Ligaments of Shoulder. — 25, orbicular ; 26, interclavicular ; 27, costocla- 
vicular : 28, capsular ; 29, coraco-clavicular ; 30, acromio-coracoidean ; 81 
81, fibrous capsule ; 32, tendon of biceps ; 33, tendon of sub-scapular. 

. Ligaments of the Elbow. — 35, anterior ; 36, external lateral ligament ; 37, 
annular ligament of the radius — fig. 4 ; 38, anterior. 
♦ Ligaments of tfie Hand. — 39, rhomboidal ; 40, external lateral ; 41, pal- 
mar ligaments ; 42, transverse ; 43, pisi-metacarpal ; 43, capsular ; 44 44, 
transverse palmar ; 45, glenoid ; 46 46, external and internal ; 47, trans- 
verse metacarpal. 

Ligaments of Lower Extremities — 49, capsular; 50 50, tendon connected 
with rotulla ; 51, 52, internal and external ligaments ; 53, tendon of the 
aponeurosis of the fascia lata ; 54^ lateral external posterior ; 56, bursa ; 
67, peroneo-tibial superior ; 58 58, mtcr-osseous ; 59, triangularis ; 60, tibio- 
tarsal ; 61, internal lateral. 

Large Bloodvessels. — A, humeral artery ; B, vein : a, point of compress- 
ing the artery against the first rib ; C, radial artery ; D, femoral artery ; 

E, vein ; F, anterior tibial artery. 

Fig. 10 represents two vertebrae in the natural position. The" true form 
or the bones and the articulating processes are not given. The intention 
is to show that they are joined so that the weight of the bone will incline 
it forward as in fig. 12, or it may be by suflicient force bent backward as 
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in fl^. 11. The bones are snpported in their place by interveoing cartil* 
ages as shown by fig. 8. It must be compressed when the bones incline 
forward as shown by fig. 7. It mnst be spread or stretched when the 
bones are bent backward as in fig. 9. Thns the healthy or elastic cartUages 
tend to lift np the stooping person and to draw him erect when bent back 
ward and both when bent to either side. 

fig. 15 represents the erect back. 

Itg. IS. The back bent backward to &e greatart degvae. 

F%. 14. The back bent forward to the greatest degree. 

Fig. 16, represents the nsnal deformity seen among females. . 

R Is produced by tiie thinness of the cartilages of the cheat. This ii 
caused by a tooconstant pressure. For this there are four causes : 1st Too 
ti|^t clothing. 2nd. Supports in the clothing. 8rd. Supporting the clothing 
ontiie region of the waist. 4th. Not taking enon^ootdoor eaDeraiae. How 
to oofiect the evil is eyident. 
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MUSCLES. 

Muscles are what is usually called the lean meat. In different anima1S| 
and in different parts of the same animals, they differ in color, and quit 
as much in form and size. They are composed of what are called the 
muscular and tendinous portion. In man, the muscular or fleshy portion 
is chiefly of a red color. The size and form of it vary exceedingly. It is 
composed of minute threads, or filaments, each of which is composed of a 
sheath, and substance filling it. Many such threads being gathered in a 
bundle, and loosely bound together by interwoven cellular substance, and 
encased with a sheath, form what is called a fasciculus. Many such, loosely 
connected by cellular substance, and encased in a sheath, constitute a mus- 
cle ; the size of which is therefore governed by the number and size of the 
threads composing it, while its form is determined by the direction of its 
fasciculi. The red stripes on the figures are designed to show the direction 
of the fascicuh The tendinous portion of the muscle seems to be composed 
of the extended sheaths of the muscle and its components. They are of a 
pearl color, differing much in form, sometimes being gathered into a 
round bundle, sometimes spread out. or flattened, and covering much 
space, when they are called aponeuroses. They also differ much in size and 
length, sometimes hardly of such length as to be seen, sometimes they are 
many inches long. Their composition is often very peculiar, and curious. 
They may be merely gathered into a bundle, and, as it were, compacted. 
Again we find them, as it were, braided in the most ingenious manner, to 
gain strength. The use of the muscle is to produce motion. This it does 
by contracting. The influence which causes its contraction is called ner- 
vous influence, and usually produced by the action of the mind upon the 
brain, from which, through nerves, the influence is exerted. That the 
muscles may fulfil their duties with facility, therefore, the state of the 
mind must be right. The effect of properly contracting the muscles is not 
only to produce the desired motions, but also by means of nerves 
and the brain, pleasant sensations ; and, in addition, the health of the 
muscle and all other parts of the body is increased. Too little or too 
great exercise of the muscles produces unpleasant sensations, and injures 
the heallh of the muscle, and all other parts of the body. 

The muscles of the body may be divided into voluntary and involun- 
tary, and mixed. 

The voluntary muscles, as they are called, can be broaght into action 
involuntarily. This shows that nervous influence can be produced with- 
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•lit the ageBcy of the mind. The mixed are those which, we can voliinte- 
lily contrtd for a certain length of time. The musdes may also be divided 
into Flexors and Extensors. The volnntaiy mnscles may again be divided 
into— 1st, Those of the back, and which, by their action, tend to preserve 
the body erect. 2d, Those of respiration. 8d, Those which modulate 
the expired air, and produce voice. 4:th, Those of the fiice, and which 
producfe fiicial expression. 5th, Those of the eye. 6th, Those of gesture. 
It is to be observed of all these, except those of the eye, at least, that their 
action, when voluntary, is not only produced by the intellectual, bat also 
by emotional states of the mind. Those of the eye are n^iriy, if not quite, 
dependent upon the state of the emotions. 

Head. — ^25, Frontalis ; 24, Orbicularis Palpebrarum, (circular of the eye- 
lids) ; 26, Occipital, (back) ; 27, Orbicularis Oris, (circular of the mouth); 
28, Compressor nasi, (nose). 29, Levator labii snperioris alaeque nasi, 
(levator of upper lip and wing of the nose) * 80, Zygomatic M^jor, (yoke 
greater) ; 81, Bucdnator, (trumpeter) ; 82, Depressor Anguli Oris, (de- 
pressor of the angle of the mouth) ; 88, Depressor labii inferioris, (depres- 
sor of the lower lip) ; 84, Levator labii inferioris, (levator of lower lip) ; 85, 
Masseter, (to chew) ; 86, Fig. 6, Temporalis, (belonging to the temple) 
Fig. 7, 87, Pterygoideus internal ; 88, Pterygoid external. 

Keck. — 66, Attachments of Stemo-Cleido-Mastoideus, (breast-bone 
collar-bone mastoid process) ; 7, Trapesius, (only a very small pordon of 
it is seen) ; 8, Omohyoideus, (Shoulder hyoid, u-shaped bone) ; 9, Stemo- 
hyoideus, (Sternum hyoid) ; 10, Stemo-thyroideus, (Sternum thyroid car- 
tilage) ; 11, Longus-colli, (long of the neck); 12, Hecticus-anticus-major, 
(straight-anterior-greatcr) ; 18, Scalenns-anterior, (triangular) ; Scalenus- 
poeterior ; 15, Levator anguli-scapulae, (levator of the angle of the scapula, 
(shoulder blade) ; 16, Splenius ; 17, Digastricus,*(two-bellied) ; 18, Stylo- 
hyoideus; 19, Fig. 5, Milo-hyoideus, (molar ridge of lower jaw and hyoid 
bone); 20, Genio-hyoideus, (climhyoid); 21, Fig. 4, Thyro-hyoideus ; 
22, Crico-thyroideus. 

C?i£t^ and Abdomen. — ^1, Serratus-magnus, (saw-toothed great) ; 2, At- 
tachment to the clavicle of a portion of pectoralis major (greater of the 
chest) ; 8, Intercostales, (between ribs) ; 4, Fig. 8, Triangularis stomi, 
(triangular of the breast bone) ; 5, Transversalis abdominis, (transverse 
of the abdomen.) 

Upper Extremity. — 39, Deltoid, (like Greek D) ; 40, Biceps Bradiialis, 
(two-headed) ; 41, Coraco-brachialis, (coracoid process and iy;ni) ; 42, 
Brachialis anticus, (arm anterior) ; 48, Triceps-extensor cubiter, (three- 
headed extensor of the lower arm) ; 44, Pronator radii teres, (round pro- 
nator of the radius) ; 45, Flexor-carpi-radial is, (radial flexor of the wrist) ; 
46, Palmaus-longus, (long muscle of the palm) ; 47, Flexor-carpi-nlnarii, 
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(ulnar flexor of the wrist) ; 49, Supinator-longus, (long supinator) ; 50, 
Extensor-carpi-radialis-longior, (the longer extensor of the wrist.) 51, 
Extensor-carpi-radialis-brevicr, (shorter radial extensor of the wrist) ; 52, 
Extensor communis-digitorum, (common extensor of the fingers) ; 58, Ex- 
tensor minimi digiti, (extensor of the smallest finger) ; 54, Extensor, 
carpi ulnaris ; 55, Anconeus ; 66, Abductor pollicis, (to draw away the 
thumb) ; 57, Extensor brevis pollicis. 

Lower Extremities. — 61, Gracilis ; 62, Sartorius, (tailors) ; 63, Bectus, 
(straight) ; 64, Vastus internus, (vast internal) ; 65, Semi-membranosus, 
(half membranous) ; 66, Adductor magnus ; 67, Portion of Iliacus inter- 
nus, (internal iliac) . 68, Aponeurotic-fascia-lata, (portion of the broad 
fiuscia, (sheath,) like an aponeurosis) : 69, Tensor vaginae femoris, (tensor 
of the sheath of the leg) ; 70, Gluteus maximus ; 71, Gluteus medius ; 72, 
Superior extremity of the pectineus ; 73, Superior extremity of adductor 
medius ; 74, Vastus extemus, (vast external) ; 75, Biceps femoral, (two- 
headed of the leg) ; 76, Gastrocenemius, (belly of the leg) ; 77, Flexor 
longus digitorum pedis, (long flexor of the toes) ; 78, Tendon of long flex- 
or of the great toe f 79, Tendon of tibialis posticus ; 80, Tibialis anticus, 
(anterior tibial) ; 81, Extensor longus digitorum pedis, (long extensor of the 
toes) ; 82, Peroneus tertius ; 88, Peroneus longus ; 84, Peroneus brevis ; 
86, Annular ligament ; 86, Abductor pollicis pedis, (abductor of the great 
toe); 87, Abductor minimi digiti pedis, (abductor of the smallest toe) ; 
88, Extensor brevis digitorum pedis, (short extensor of the toes.) 



DESCRIPTION OF PLATE III. 
XERYES— POSTERIOR VIEW. 

FEOLZGOMENA. 

The nervous system msy be considered under two heads. Ist, N«P» 
Tons centres. 2d. Nerve:!^. or means of communication. The nerrou 
ooitzes may be considered in two aspects : — 1st, They are parts npon 
which indsences are e3:ened trom the didTerent parts of the body. 2d, 
FrcMn the nervous centres induences are exerted upon the various parts 
of the body. The induences exerted upon the nervous centres are vi- 
lions. Those exerted for the centres may either tend to produce motion^ 
by causing the muscles to contract, or they may be of such a character 
as to control the action of any organ. The nerves are of two kinds, and 
perhaps three. 1st. The sensory nerves are those o>iaTiiiAlft or means of 
communication through which influences are exerted fix>ni the various 
parts of the body upon the nervous centres. 2d. The motory nerves are 
those means by which certain influences are exerted from the centres upon 
various parts of the system. Sd. A third kind of nerves are by most 
thought to exist. Through these it is supposed that influences controlling 
the organic duties of the various parts of the body are exerted. The ner- 
vous centres are to be distinguished as at least threefold, and, still better, 
fourfold. 1st. The Large Brain, (cerebrum.) 2d. The Small Brain, (ce- 
rebellum.) 8d. The Spinal Cord. 4th. The Sympathetic (ganglionic, or- 
ganic, etc.) nervous centres. The large brain is thought to be composed in 
part of quite a number of different centres, the duties of each being thought 
somewhat peculiar. In the different parts of the spinal cord it is also 
thought by some that different nervous centres should be distinguished, 
the duties of each being sui generis. The sympathetic is also supposed to 
be a multiple. Of it more will be said in connection with the appropriate 
plate. The Nervous Centres are composed of two kinds of substance. 
Ist, The Grey Substance is a cream-colored, very pulpy substance. It is 
found at the outside of the cerebrum, and, to a greater or less degree «om- 
poses several of the lower and inside parts of the brain. It is found in 
alternate layers in the cerebellum, and in the inside of the spinal cord. It 
is also found in certain parts called ganglia, supposed to be oentares of soma 
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thaxvoter. 2d. The White Subntance is, for the most part, of a flbront 
character. The greater portion of the inside of the oerebrum is composed 
of it. It alternates with the grey substance in the cerebellum. It is found 
at the outside of the spinal cord, of which it forms a large part. Nearly 
all the nerves are white fibres. Some are, however, grey. Outeide the 
back bone the nerves do not appear to be of more than one kind. Inside 
the back bone they are observed to have what are called two roots, by one 
of which it connects with the back portion of the spinal cord, by the other 
with the front portion. The back root is found to bo the sensory, the 
front root the motory. Some of the nerves which connect with the cen- 
tres through the skull are of but one kinvl. How the nerves commence or 
terminate in any part of the body is not known. Some are thought to 
oommence, and others to terminate, in each of the nervous centres men- 
tioned. The nerves are merely conductors of nervous influences, so far 
as we can judge. A nervous plexus is where several nerves interchange 
fibres with eaoh other, thus forming a kind of net-work. 

DESCRIPTION OF PLATE. 

J9!mm2.— E, Posterior lobe of the cerebrum. F, Cerebellum. K, FaoiflL 
nerve. 

Ifeck, — ^In the region of the neok eight pairs of nerves, called cervical 
nerves, arise fh>m the spinal cord, A, A, and pass out through each side 
of the spinal column. 

£(u^. — ^Twelve dorsal nerves (from B to B) pass from the spinal cord. 
Five Lumbar (from C to C) and five Sacral, (from D to D.) 

Ann. — G, Ajdllary, or circumfiex ; 82, cutaneous of the shoulder ; 88, 
nerve of latissimus dorsi ; 84, nerve of teres mtgor. H, Badial nerve ; 
85, internal cutaneous branch of radial ; 86, long external branch for the 
tiioeps ; 87, long internal branch for the triceps ; 88, external cutaneous 
radial branch ; 89, branch for the anconeus ; 40, terminal external branch 
of radial nerve ; 41, superficial cutaneous or digital branch ; 42, internal 
eoUateral dorsal ; 48, median dorsal ; 44, internal median. I, Cubital, or 
ulnar ; 46, dorsal cutaneous branch ; 47, internal dorsal ulnar ; 48, inter- 
nal digital ; 49, external collateral dorsal ; 51, cutaneous palmar branch. . 

• 

K, Median nerve. 

Lower Xadrmrwty* — L, External mnsonlar branch of sacro-lnmbar 
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oftrvM ; 6S, internal branch ; 59, external bnnoheB of ormaL M, Sebtk 
migor ; 60, seml-tendinoiiB ; 61, biceps ; 62, semi-membranoanB ; 68, id- 
dnctor; 64, biceps minor. 0, External popliteal, or peroneal; 65, poo- 
neal saphena ; 66, mnsculo-cutaneons, or external peroneal. P, Intenal 
popliteal, or posterior tibial ; 67, plantar. Q, Posterior sapbena, or extO' 
nal tibial. The %ares that follow refer to branches of the abOYe, u will 
TBodUy be seen. 



DESCRIPTION OF PLATE IV. 

The object of this plate is to show the manner in which seeing takes place. 

Fig. 7. W, W, represents the light of the sun streaming through a small hole hito 
a dark room. P, represents a prism placed in the course of the light. In passing 
through the prism the light is represented as bent, or refracted, at the surface of en- 
trance and exit. By this means we ascertain that sunlight is made up of three kinds — 
for they are not equally refracted, but as represented ; the blue light the most, the red 
the least, the yellow intermediate. The light is represented as passing to eight nerves, 
very much magnified. On the lower one the red light acts by itself, and a sensation of 
redness results; on the tliii;d one the yellow acts, and a decided sensation of yellow ia 
caused ; on the second one both the yellow and red light act, and the sensation of orange 
ia perceived ; on the fourth and fifth the yellow and blue light act, and a sensation of 
green is produced. The precise state of the case could not be represented. In truth, 
some little of the red is refracted as far as to the top nerve ; while again some of the 
blue is not refracted above the first nerve. Thus all the varied and beautiful shades of 
the prism, or the world-admired rainbow, are produced by the three simple colors ; and 
when they all act in succession upon the nerves a most pleasing effect is caused. 

Fig. 8, represents the three natural colors, and by means of the triangles and diam- 
eters the combinations of colors, which are natural, and which will be pleasing, can be 
seen. The ratio of surface of the colors is not correctly represented, but should ^e \f%. 
the proportion of three red, five yellow, and eight blue, in all sixteen, which roa||be 
said to be white, while O is black. At the angles of one triangle are seen the colore"- 
R, Y, B. These are the same as those of the added angles of the other triangle, viz., 
0— R and Y : 6 » Y and B . P — R and B. At the opposite extremities of any <iiam- 
eter the harmonizing colors are also formed ; for instance : R at one extremity, at the 
other B and Y « 6 : viz. , Red and Green always good in contrast. Purple, — Blue and 
Red at one extremity. Yellow at the other. 

Fig. B, represents the three kinds of light falling upon an object which does not re- 
flect either; it is therefore a black object: for if we go into a perfectly dark room, 
where no light acts upon the nerves of our eyes, a sensation of blackness is expert- 
enced : therefore, when we look toward an object, and have a sensation of blackness, it 
must be, as in this figure, because no light comes from it. 

Fig. W, represents three kinds of light falling upon an object which reflects all 
three. It is, therefore, perfectly white, or a perfect reflector of all kinds of light ; for if 
one alone falls upon it it reflects that. In the case of this fig. it is seen that the eye re- 
ceives the same kinds of light, and in the same relations, as it might before the light 
had been reflected, if the eye were plac^ where the reflector is, and directed the right 
way. What we ordinarily call white objects do not reflect the three kinds thus per- 
fectly as a mirror doA, there is more or less of some kinds not reflected— hence tha 
peculiar color. 

Fig. R, represents the red light only, as reflected. 

Fig. Y, repreeents the yellow light reflected. 

Fig. B, represents the blue light reflected. 

Fig. P, represents two kinds reflected. 

Figs. 6 and 6. These are intended to show what is or should be meant bx aa opttoai 
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object, in distlncticm from a mental one. In fig. 5, A and B are, m fiict, dutiiKl,biit 
they will not appear so, that is, they will be considered by the person seeing than a* 
one optical object ; because they are so near together that the light passing ffom them 
acts on one Dingle nerve, b, as seen. But in fig. CAB become distinct to the eye, te- 
caura so far apart that the light passing from them to the eye acts on two fiflerart 
norvcB, nnd they will, of course, seem to be. as they are, some distance apart. If, by 
means of a microscope used in connection with fig. .'), we could cause the light froai A 
to act on the norvo a, we should then sec, as in fig. 6, two objects, and not one purple 
one. The two would seem also as large, or as far apart, the sande thing, as in case of 
fig. 6. 

Fig. I. Before this eye there are three candles, B, Y, R. We wish to know their 
color nnd their direction. Their direction we shall partly be able to leani by their 
color ; by knowing their color wo shall be pleased, because, with few exceptions, man- 
has been so constituted as to be pleased with colors If all the nerves 3, 3, were ex* 
po.sod to the action of the light from all the candles, we should not be xedpieDts 
of the pleasure arising from sensations caused by a successive action of colors, nor 
could wo learn the directions of objects. Therefore the sides of the eye are walled in 
by the white coat 2, and closed in front by a transparent part, the cornea a. (A particv- 
Inr description of the anatomy of the eye will be given on another plate.) A short 
diMinnt'.e from the cornea, a curtain, the iris, with an opening, the pupil, is placed. It 
it) now seen, as light passes in straight lines till refracted, that the light from onecandit 
cnnnnt, in their present positions, fall on the same nerves as the light from either of die 
others. But some difficulties remain. The light acts over so many nerves that a diin 
effect would he produced at the same time that but few objects could be viewed and seen 
(listinctly; nor do I know how the precise direction of an object could be learned; 
hence— 

Fig. 2 is needed to correct the evil. Here 1 represents tlie crystalline lens, as if it 
chiefly refracted the light. It does not, however ; it is chiefly done, of course, by the 
cornea. It mat tors not just now. It is seen that the light of each candle reaches a 
nerve distinct from the light from the other candles ; for though mingled with them 
before it enters the eye, and in a portion of the eye,* it is not so when it reaches its 
focus, which is at the nerve exactly ; thus each color may be appreciated, provided 
the objects from which the light comes are so far apart that the light falls upon dift- 
rcnt nerves. We can, of course, see a multitude of objects, as many, viz., as we luive 
nerves ; nnd, of courec, wo may bo so constituted as to know precisely the directien 
from whence nny lisht has come to the eye ; for, as in the healthy eye, if a nerve be acted 
upon, there is only one direction in which the light can have come to the eye, we could 
be so mndo as to lielievc the object was in the direction from which the light must have 
come ; nnd thus we do. (It may be here paid, that the precise manner in which the 
nerves commence in the back part of the eyo# not known ; but they are represented 
by the black jxn7tts, though they are, in fact, white, as if that were their mode of com* 
mencement.) 

Fie. .'{. represent.'? the lonp-sichted eye. Here the light is not refracted to a focus be- 
fore it reaches the nerves ; hence the red acta over the nerve from 4 to 6 ; the yellow, 
from 5 to 7 ; the blue, from 6 to 8. (The yellow is not very apparent beneath the red, 
it is so much covered by the red.) There are, therefore, here represented the causee 
of four sensations. Red is caused by the light acting fVom 4 to 6; orange, by 
the red and yellow acting fh>m 5 to 6; green, by the yellow and blue acting from 
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6 to 7 ; and blue by the light acting from 7 to 8. (Then would bt, in ftct, many ihadM 
of color, and, of course, as many senEuitions.) There being four senaationa, the permn 
would have the idea there were 4 objects where there were but 3; and no idea that 
either of the 4 were yellow ; nor do I know how he could know the precise direction 
of either object, aa shown by : 

Fig. 9 represents the long-sighted eye with only one object before it. The light 
from A acts on the nerves from 6 to e. As before shown, we are so constituted aa to 
believe, when the nerve a is acted upon, the light comes from the direction A a, which 
is the fact ; but from tlie same reason, the nerve c being acted upon, we shall believe 
the light has come from the direction B c, so also from C b. Hence the object will 
seem to occupy all the space from B to C. We have often seen an old lady try to 
thread her needle as if the eye of it occupied a large space. 

Fig. 4 represents the short-sighted eye. In this case it is seen that the light is re- 
fracted so as to produce a focus before it reaches the nerve. As light passes in straight 
lines till by some cause it ia refracted, of course the rays of light cross each other 
and by the time they reach the nerves the red light acts iix)m 5 to 6, dec. ; aa in the 
equally bad long-sighted eye (fig. 3,) the results being the same in both cases, aa ia also 
ieeoby 

Fig. 10 represents the shor^8ighted eye. In this, as in the long-sighted, the nerves, 
from 6 to c being acted upon, the object seems to occupy all the space from B to C. 

Fig. 11 represents the reflection of light from the back part of eye I, and seen by 
•ye 2, through the orifice o, made in the lower and under part of the eye. Eye 2 would 
wptak of aeeing the image in eye 1. It ia only, however, eye 2 that ia cognizant of it. 
Here also ia aeen the reauson for thia image, aa it is called, being inverted to eye 2. 
The upper light from the visual object u comes from a part of the top of the trees, and 
acts upontlie nerve a, on which account eye 1 believes the object u to be in the line a 
M, as ia the fact ; and, of course, it appears to come from above the lower object L, tbo 
light firom which acts on nerve I, and, of course, seems to come from direction L 1, and 
from below the upper object u. Now, neither of these objects can be inverted ; for 
blot out one, and in respect to the other, what is there to invert? But to the eye 3. 
The light from either I or a will seem inverted since the light from I seems to come, 
as it does, from the direction 1 2, which is, of course, as it were, from up in the air, 
and the roots of the tree will seem to be in the air. It will also seem to come from 
above the light a 2, which is quite the reverse of what seemed to eye I. If the space 
betfreen V and L be filled by the parts of a tree it will make no difference, the pnnci- 
Ide is the same, the mental object, a tree, being composed of a great number of visual 
•iQecta. 





PLATE V —BLOODVESSELS— VASCULAR SYSTEM- 
PROLEGOMENA. 

TIm Taflcnlar or drenlatOTy vpnem may well be so called, as it is coiup oaedofM*^ 
of tobefl, and a forcing apparatus hj wliich the blood is caused to pass tluroogfa an uf^ 
oaaong romid. 

TlkB btood-Teasds are of three kinds, of each of which there are rerj many. Xtsf"^ 
31be eapeBaries are a set of tubes, the af^Munent color of which is given by their coi» "^ 
tenlB. These being sometimes the bright red, and sometimes the dark red or purpl^^*' 
blood,and sometimes a mixture raryiog in its proportions, the color raries. They i 
smaller than hairs, opening into each other, and arranged like a ne^work. Tliey 
■0 near each other that sometimes the me^es are sandier than the diameter of i 
Teasd. la finrm, arrangement, and some other apparent respects, the capillaries of 
fiMteDtpans difier. Tlie most important difference is to be noticed in the results 
take place in the fluids passing through them. Upon what in particular these depend 
is not known. The capillaries exist in or exceedingly near to eTery,eYMith4 
part of the body. Tliey are almost infinite in number. Tlieyareofuse, as some think, 
in pR^Uing their contantB. The changes which the blood undergoes, take 
either in them or in their iounediate Ticinity, and wholly or in part throng their actioQ. 
By enlaiging (nt diminidung, they will increase or diminish the amount of blood 
tained in any part, as is seen when the cheek is flushed or paled. 

7^ vetfuare a set of tubes appearing blue when seen through the skin, on) 
of the dark or purple blood they there contain. Certain others which lead from 
lungs contain bright red blood, and would appear of that color. They are exceeding!] 
small where they commence, but frequently opening into each other, larger ones 
formed, as seen on the back of the hand. They commence in the capillaries of all 
pans of the body, and uniting together, large ones are formed, which terminate in the- 
hetrt. They may be c(H»idered as of three kinds, which are alike in all imp<»tant 
respects, except as to where they commence, terminate, and their contents. 1st. Sys- 
temic Terns. One kind commences in all parts of the body, including the lungs. All 
those from the lower and middle parts of the body unite to form a tube (rena cara 
a a eend en s,) which opens into the right auricle of the right heart. From the upper 
parts of the body a similar tube (vena cava descendens) opens Into the same heart. 
The use of these veins is to allow the substance produced by the action of the yarious 
parts of the body to flow to the right heart 2d. Pulmonary (lung) veins. Another 
set of veins commence from the capillaries existing upon or in the sides of the air-cells 
of the lungs, and lead to the lefl heart. Their use is to allow the blood which has been 
acted upon by air to flow to the right heart. 3. A third set of veins commence in the 
capillaries of the stomach (gastric.) Second stomach (mesenteric,) Pancreas (pancrea- 
tic,) and Spleen (splenic.) These veins uniting together form what is called the Portal 
Vein (vena porta.) tt leads to the liver, in which it divides and subdivides, opening 
at last by very small branches into (as it is supposed) certain capillaries of the liver. 
The use of these veins is to allow the uncarbonized blood to flow to the liver, which 
requires carbon in the formation of bile, the required quantity of which depmding 
■omewhat, at least, if not wholly, on the quantity and kind of food digested, this 
riMuld influence the quantity of blood received by the liver. As the digestioa otf 
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thelbod is in ratio to th% flow of blood to the stomach, 4to., of course as it now is, th« 
quantity of blood received by the liver is in che same ratio. In those reins which are 
subject to pressure, what are called valves are formed. They are folds of the inner 
coat of the vein, arising from one aide in such a manner as easily to allow the blood to 
flow from the capillaries. U it be pressed backward, its action against the valve 
throws it across the vem, which is thus closed. 

The arteries are (he names of tubes, through which blood flows to the capillaries. 
They are said to be of two kinds; 1st. Systemic arteries. These contain bright red 
blood, and appear, of course, the same. The largest is about an inch in diameter ; it 
divides and subdivides, till where its branches open iato the capillaries they are too 
small to be seen by the naked eye. In structure, the arteries are firm and elastic, so 
that when cut across they remain open though diminished In diameter ; they are, there* 
fere, quite different from the veins, which are flaccid, and easily compressed They 
omnmence by a single tube from the left heart, and terminate by exquisitely small 
branches in the capillaries. At various places they open (anastomose) by cross and reflex 
branches into each other. They are of use by receiving the bood from the impulse of 
the lefl heart, and allowing (as most also think, by assisting,) the flow of blood to the 
capilUuies. On account, therefore, of their structure and use, the large branches are 
buried deeply below the surface ; ' ist. That the blood flowing through them may not 
become cold before it reaches the parts it is destined to warm. 2d. That they may not 
be injured by a slight wound. 

2d. Pulmonary arteries. These are similar to the systemic, except that they re* 
ceive blood from the right heart, and, of course, like their contents, appear purple or 
dark red. They commence by a single tube, and terminate in the capillaries, upon 
the side of the air-cells in the lungs. They are of use in transmitting the blood 
brought to the right heart from all parts of the body, to the air to be acted upon by it. 

That which is ordinarily called the heart is composed of two, called right and leA. 
Each is composed of two parts, the upper called an auricle, the lower a ventricle. 
Each of these is composed of a lining, forming, as it were, a bag, of a muscular coat, 
very thick on the ventricle, thin in case of the auricle. The muscular fibres are fine, 
and so interwoven as to surround the lining, to which they cloeely adhere. When the 
fibres contract, therefore, they compress the contents of the heart, and expel tham. 
The contractions of the sides of the auricle are of use in pouring the blood down into 
the ventrical, which is expanded, relaxed, or open. As soon as filled, it contracts, and 
poms its contents into the artery opening from it. Between the auricle and ventricle 
there are valves attached by one part around the opening leading from the auricle 
into the ventricle. These valves open into the ventricle, but the backward pressure 
of the blood closes them. Valves also exist at the opening from the ventricle into the 
artery. These open out of the heart, and close by the backward movement of the 
blood. 

The use of the right hearl is to receive the blood retured from the systemic capiUa* 
ries through the systemic veins, and, by contracting, to pour it through the assisting 
pulmonary arteries hito the pulmonary capillaries, through which it passes on Into the 
pahnonary vehis, through which it passes to the lefl heart It is of use by receiving 
the blood returned from the air and pouring it out through the systemic arteries into 
the systemic capillaries, through which, with greater or less force, it moves hito the 
systemic veins, agam to i^tum to the right heart, and thus run its unceasing round, 
unless used or east from the body while passing through the capillaries of some part 
The whole circulation, in its order of movement, is laid down in fig. 8, plate & 
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DESORIFnON OF PLATE. 

JBeatL—Sa, ikcial artery ; d, labial inferior ; «, labial euperior; /, traiunremlii ; g 
frontal branch of the ophthalmic ; h, frontal and parietal branches of the temporal ; 
23, facial vein ; t, frontal vein ; k, angular vein ; 21, tempoi^l rein. 

^eofc.— 13, common carotid ; 15, internal jugular ; 16, external Jugular ; 19, anterioi 
jofolar ; 20, subclavian artery ; 21, subclavian vein ; a, transverse cervical rnnnrls ; b 
■aperior scapulary vessels. 

7Yunk.—lj branches of internal manunary ; a a, external branches of same ; 2, in* 
temal mammary veins ; 3, epigastric artery ; 4, epigastric vein ; 5, 6, superior tho* 
radc artery and vein; 9, 10, circumflex iliac artery and vein; 11, 11, 11, tarmiiial 
teanches of the intercostal vessels ; 12, 12, terminal of lumber vessels. 

.Arm.-^Arteries; 25, axillary; 5, acromic thoracic?, inferior thoracic; 26, home* 
ral or brachial ; 27, radial ; a, lecurent radial ; 6, radio-palmar ; e e, palmar-iiilaR» 
8eoii828, ulnar ; dy recurrent ulnar ; e, median ; //, digital ; 29, collateraL 

Deep Fet/w.— 30, 31, palmer; 32, ulnar ; 33, radial; 34, humeral, bfaehial; V 
median cephalic ; 36, cephalic ; 37, basilic ; 38, axillary. 

Xi^.— Arteries ; 39, femoral ; a, inguino abdominal ; 6, pudic ; e, profunda ; «t, 
external circumflex ; e, superior mtemal articular ; //, internal circumflex i gg g 
perforating ; A, crural ; », rectus ; j, internal muscular ; &, superior internal articular ; 
J^ inferior internal articular; m, superior external articular ; n, inferior external arti« 
calar ; 40, anterior tibial ; o, recurrent anterior tibial ; 41, dorsalis pedis ; p g, intans- 
sooui branches ; r, subtarsal ; a, submetatarsal ; 42, posterior tibial 

De^ Fb'TW.— 43, 43, dorsalis pedis ; 44, anterior tibial ; 45, femoral f , proftmda 
auperficitd Veins, left Hde.—Axm ; a, cephalic of the thumb ; 6, superficial radial ; 
c, cephalic ; d common radial ; e, deep radial and ulnar ; /, anterior ulnar ; ^, madiaB 
basilie; A, median cephalic; i, basilic; A, cephalic; Leg; a, supermetatarsal ; 6, ex- 
teioal ; c, internal pedal ; d, saphena internal ; a, femoral /, transvMse articular 
arch. 
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All the figures on this plate are more or less fanciful^ and the parts represented mor» 
or less distorted. The object is to exhibit important ideas, which could be shown 
more clearly by the mode adopted than by strictly correct anatomical views. 

Fig. 2. This represents the oi^ns of the chest and abdomen, when the front walla 
of those parts of the body are removed. 12 represents the right and left lungs. B«* 
tween them and back of H, the hearts would be found. The elements of ^e lungs 
may be counted as 8, viz. : 1st. The windpipe and its divisions, composed of four-fifths 
of cartilaginous rings, completed, and also attached to |ach other by yellow ligaments. 
(See T and its divisions B. fig. 6, also 1, fig. 4.) 2d. The windpipe is lined by a delicats 
membrane called mucous ; it also forms the sides of the air-cells, which, millions in 
number, exist at the extremities of the windpipes, of^hich an idea is given at 1, 1, 1, 
fig. 4. The use of these two elements is to allow the free action of the air upon the 
blood. The air passes easily through the constantly open pipes into the air-cells, tho 
sides of which are hardly thicker than the sides of a soap-bubble. J8d. Tho air being re- 
ceiveil, ii is noccGmarj tho bluod should be brought to it. This is accomplished aa des- 
cribed in explanation of plate 4. 

From the right heart, R H, fig. 11, the blood is driven out through P A, fig. 11 and 
10, mto the net- work of capillary vessels, P C, fig 10. They exist on the sides of each 
of the air-cells. Fig. 3 may be supposed to represent those on the sides of one calli 
not as large as the smallest mustard seed. From these a set of veins lead the blood 
back (P f 1 P v2, fig. 10 and 11,) to the left heart, L V. There are, therefore, thre» 
kinds of blood-vessels composing the third element of the lung, as seen in fig. 4, vis. : 
the pulmonary artery, the pulmonary capillaries, and the pulmonary veins. 4th 
There is a substance filling what would otherwise be space between the cells, blood« 
vessels, &c. It is called parenchyma, also the substance of the lung, by way of dis* 
tinction. It seems to possess a great degree of elasticity, which it is of much impor> 
tance to observe. 5th. An external covering of the lung will now be required. It is 
called the pleura pulmonalis, and represented by P, P, figs. 6, G, 4, 7. It is very thin 
and delicate. 6th. Another class of blood-vessels will also be required to answer 
the wants of all parts of the lung. Those previously mentioned have reference merely 
to the action of the air. The class now required are a part of what are called the sys- 
temic vessels. They are composed of three kinds ; arteries, capilhvies, and veins. The 
arteries are a branch of the systemic arteries ; and the blood is derived, through them, 
from the left heart The vehui lead back to the right heart. They are not represented 
on this plate. The capillaries of this set exist in all parts of the lung. 7th. Nerves tun 
also required, and of two kinds ; one through which influences act upon the lungs ; 
another through which influences act from the lungs. 8th. In addition to the parts 
mentioned, lymphatics and some other parts are found. 

The lungs being thus formed, we have next to inquire how the air is caused to pass 
in and out of them. Suppose that we call for illustration the contractile power of the 
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hmg lOL This power may depend opoa tha parachjOM in put or wbtMjf or in put 
or wholly upon the eappoeed enteace <rf «— colar ertwf wcb intfco ■deo of the wfad- 
p^ie. Tbia power acta concantly to prma the air out of the lung, ft cannoi be fiOed, 
therefore, till 10 ia oTercome. Two things are now to be noticed : if the long be takMi 
ftom Ihe chest, and (he windpipe left open, lot. The air preaaea npoo the aur&ce of 
die long. lathis power be repressed by 15. This, of couise, acta with the cootrac- 
lilepower 10. The total power expelling the air is 25i. dd. The air, of conne, preaaea 
with the same force into the lung as upon the outside, riz., 15. Hub ia, of coune, leaa 
thaa 125 by 10. If the external pressure (15) of the air could be taken from the 25, 
only 10 would be left to resist the inward pressure 15, which woidd orercome and fill 
oat the long. It, then, the 15 could again be added to 10, making 26, the inuimm} 
fane would be balanced by the external, and the 10 contractile power left to expel the 
ehr. All that is necessary, tlierefore, is to place the lungs in such a poaition that the 
external pressure of the air can be taken from tlie Itmg, and again allowed to act, and 
the air mine alternately pass in and out of the limg. Plate 1 diowB the frame-work of 
the chest; 12 vertebrae behind, the same nomber of ribe upon each aide, the hraaat 
bone in front. Between the Tfrtebrae intenrertebral aiAMpieea are found, reiy elaa- 
tic, aa are the cartilages, which in front coimect^the riba whh the brcaat bone. Hm 
eonnection of tlie ribs, and tlie elastici^ of the cartilagea mentioned, are audi that if 
the rfts are drawn down the divneter of the cliest is lessened; the cartilages of the 
back are compressed, and those of the ribs spring from their natural positioo and 
riiape. Hence, as soon aa the force which has lowered the ribs is removed, the carti- 
lages of the back and ribs tend to raise them. When the cartilages of the back were 
compressed, the spinal column waa curved forward. Hie eflbrts of the muscles of the 
back to straighten it will, of course, tend to raise the ribs ; and their farther action will 
elevate them above the natural point, and, of course, increase the diameter of the chest 
The ribs are also raised by other muscles as well. The cartilages of the back are thus 
qiread open, so to sfieak, and those of the ribe raised ftom their natural position. 
When the force elevating the chest is removed, the acti<m of its cartilages would at once 
tend to diminish it. This frame- work ia formed into air-tight boxes, one upon each 
side, by lining it and closing the bottom and top by the same kind of skin or membrane 
aa covers the lungs. It is called pleura costalis, and is seen at P C, figs. 4, 5, 6, 7. It 
IS continuous with the covering of the lungs, aa seen in figs. 6 and 7. In these boxes 
the lungs are placed. As they have communication with the air by meana of the wind- 
pipe, they are at once filled to the size of the box, and increase or diminish with the 
size of it, as shown by fig. 4, where on one side the diameter and perpendicular height 
of the box has been increased. In this figure the diaphragm D ia represented, It ia 
composed of muscular fibres, the tendons of which are attached on the one aide to the 
bottom of the frame- work, and at the other extremity of the fibres form the part seen at 
4, fig. 1. The pillars of the diaphragm are seen attached to the spinal column. It ia 
also seen in its natufld arched position between the organa of the cheat and the abdo- 
men. It is alflo seen at 3, fig. 2. When the muacular aidea of thia contracts, the upper 
portions of it upon each side, or what are called ita arches, muat be depreaaed. At 
the same time, the ribs are raised, as before stated, and the air nidiea into the langa, 
and they are enlarged. At the time the arches are dep rea ae d the organa beneath in 
the abilomen, viz. : 4, the liver ; 5, the stomach ; 6, the colon ; 7, the aecopd atomach ; 
8, the spleen ; 9, the gall bladder— must be pressed downward, causing a distension ot 
the sides of the abdomen. These, as shown by fig. 1, are in part moacular. Some of 
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the miuelM readi aeroaa from the rilMi and breast bone to the front^part of the hip 
bone below ; when ^Ihey contract, they will, tharefore, draw down the ribs, and also 
press inward and upward the organs of the abdomen. Thus on every side the walls 
of the chest are made to approach the lungs. The external pressure of the air is thus 
allowed to balance the inward, and the contractile jpower of the lungs expels the air. 
If the air passage be closed, the action of the muscles can cavse much ftarce to act on 
the lungs, and the air is expelled with explosive force as soon as the obstruction is 
removed. 

In fig. 6, H, and 4 and 5 in fig. 4. represents the position of the hearts, of which there 
are two, the right and left, as described in description of plate 5, and as seen by fig. 11 
and fig. 6. The use of the hearts is to keep the blood in motion. Its course through 
the body is shown by fig. 8. In S G (systemic capillaries) it is changed from bright 
red to dark, and in other respects ; (see fig. 9 ;) it tfien moves through S V (systemic 
veins) into the R H (right heart,) R A (right auricle,) R V (right ventricle ;) see also 
fig. 11.) It then passes through PA (pulmonary artery;) (see also fig. 10) into P C 
(pulmonary capillaries,) (see fig. 10.) Here the blood changes to bright red, and in 
other respects, and pluswthrough P V (pulmonary veins) into the L H (lefl heart,) 
L A (left auricle,) L V (led ventricle; ) (see also fig. 11.) The blood is then forced into 
and through S A (systemic arteries ;) (see also fig. 9.) 

Fig. 7. P C, pleura cestalis ; P P, ploura pulmonalis ; B, one of the vertebrae of the 
back ; S, spinal canal ; Sp, spinous process ; H, place of the heart ; R, ribs cut across ; 
M, muscular substances between the ribs ; sk, skin, and the divisions of the wind- 
pipe and blood-vessels, caused by a transverse section of the body. . . 

Figs. 9, 10 and 11 are, as it were, but one. They are intended to represent the hearts' 
systemic and piilmonary circulations. P A of fig. 9 is connected with S A of fig. 11^ 
and P VI and P V2 of fig. 9 with the same parts of fig. 1 1. PA and P VI and P V2 of 
fig. 10 with the same of fig. 11. 
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